hme  #302 


U'!f25+t5.. A-NWIVERSARY  YEAR !  ' 


Nowinber  1985 


^    m 


Cti 


i 


$3.50  Canada 


I 


I 


I 


fi 


International  Edition 


Just  Led^e  M^  1 


SPECIAL'SECtlQ 

73's  Holiday 
Shopping  Guide 


9 


#  •  «v 


^ 


ICOM  HF  Transceiver 


'HiglTPetfo 
MaxilTiuwr  Flexiblli^^ 


The  )C-745  Is  a  full  fea- 
tured, high  perfbrfnance  HF 
base  station  transceiver 
with  a  f OOdB  dynamic  range 
recefver   PLUS  features 
usually  found  onfy  in  more 
expensh/e  units. 

Compare  these  cxceptfonaf 
Standard  Featurer, 

•  TOOKHz  "  30MHz  Receiver 

•  100  Watt  RF  output  /  100% 
Duty  Cycle 

•  Passtend  Tuning  AND  IF 
Shift 

AdjustaDle  Noise  Blanker 
( widtJi  and  (evel]  _ 
Adjustable  AGC 
Receiver  Preamp  _ 

16  tunable  Memorfes  with" 
lithium  tiattery  backup 


Options.  Internal  [C-PS35 
power  supply,  external  fC-PS?5 
or  (C-PS30  system  supply 
IC-SMS  twchcable  desk  mic 
EX24I  marker.  EX242  FM 
module,  EX243  electronic 
keyer,  IC-SM6  desk  mic,  and 
a  varieiy  of  filters. 


Wide  selection  of  filters  and 
filter  combinations  (opt.) 

Continuous^  adjustable  ^ 
transmit  power  ~" 

lOHz/SOHz/lKHz  Tuning 
rates  with  IMHz  tsand  steps 
1C-HMI2  Mjcfophcxie  with 
Up/Down  Scan 


Other  Standard  Feaiyres. 

Included  as  standard  sre  many 
of  the  features  most  asked  for 
by  experienced  ham  radio 
operators:   dual  VFO's,  f?F 
speech  compressor,  tunable 
notch  fitter,  program  band 
son,  memory  scan,  all-mode 
squelch  and  VOX. 


a45 
a54 

FL44A 
FL52A 
FL55A 


-MB 

500  Hz 
270  Hz 

2.1  KHz 
SOO  HiT 
250  Hz 


Center 
Freq.  MHf 

9.00D 
9.000 
0.455 
0455 
0.45S 


The  IC-745  is  t  he  on  ly  trans^ 
celver  today  that  has  so  my*  ' 
flexibility  at  a  suprisingly  tow 

price. „see  it  at  your  local  

ICOM  dealer 


ICOM 


First  in  Corhmunications 


ICOM  Aimrtca.  fnc.  21SO-tT6th  Ave  NE,  eelfevue,  WA  98004  /  3331  Towerwood  Drive,  Sulm  307,  DaMafTTX  7S23#! 

All  ftiievd  f  p«ctf^lJons  are  i^ipratsimmK  ana  ti^t^ea  to  change  wJtNsul  notice  or  oUlgKton.   Aii  iCOM  r»dkH  iJgnllkantfy  eiiceetf  FCC  re^u^^ocii  rim^n^  xpurtowt  ^miittam     745195! 
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ALL  MAJOR  BRANDS  IN  STOCK 


mm 


SUPERIOR  GRADE 

GENERAL  COVERAGE 

RECEIVER 


ICOMIIC-R71A  U;OLL-FREE  PHONL 


(NCLUDlNG  ALASKA  AND  HAWArl 
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-• 

H  "*  "^  T 

ii  .  X  ^ 
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Regular  $799 

c Al  C/  -$629:95" 
^^'-^-    $599.95 
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ICON 


HAND-HELDS 


ICQM]  IC-37A 


220  MHz  s  BEST  BUYf 
REGULAR  $449 

SALE!  $299.95 

LIMITED  QUANTITIES 
THIS  PRICE. 


IC-02AT    IC-2AT     IC-3AT 
IC-04AT    IC-4AT 

AT  GREAT  LOW 
LOW  PRICES 


ICOMj  IC-735 


THE  LftTEST  IN  ICOM'S  LONG  LINE 
OF  HF  TRANCE1VERS 


CALL  FOR  LOW,  LOW  PRICE 


HMD! 
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SHIPt.._MT 

MOST  ITEMS.  UP.S.  SURFACE, 
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ICOM 


LATEST 
EDITION 

IC-3200A  DUAL  BANDER 

COVERS  BOTH  2  METERS 

and  70CM 


CALL  FOR 
LOW, 
LOW 
PRICE 
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6  STORE  BUYING  POWER! 
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PERSQNALtZED  SERVfCE 


JIM  AAFFEffTV  nay 
V*io  Calif   a-,^  HJr^tmm 

CrUPKii,  U^HDSV  BurKngju^n 
OQH.  fniFE  OM^i*m 

ai€.NN    i^6NA  &«n  L1i*ga 


800-854-6046 

TOLL  FREE  PHONE  INCLUDING  ALASKA  AND  HAWAII 
CALIF.  AND  ARIZONA  CUSTOMERS  CALL  OR  VISIT  NEAREST  STORE 

PHONE  HOURS:  9:30  AM  TO  5:30  PM  PACtFtC  TIME. 
'^  STORE  HOURS:  10  AM  to  $:3Q  PM  Mon.  through  Sat 


FREE  SHIPMENT 
MOS  r  i  T^MS  a  P  5  SURfACt 


Wa&terCord 


AHAHEfM.  CA  92601 

2620  W.  La  Palma. 

(714)  761-3033,  (213)  860  2040. 

Between  Disneyland  &  Krvott?  Berry  Farm. 

BURLINGAME,  CA  94010 

99<3  Howard  Ave,, 

HI  5}  342-575 A 
5  cnlles  south  on  101  from  San  Fran.  Afrport. 


OAKLAND,  CA  04609 

2B11  Telegraph  Ave., 

(415)  451  5757. 
Highway  ?4  Down  town.  Lelt  27th  off-ramp 

PHOENfX,  A2  85015 

1702  W,  Cameiback  Road. 

(602)  242-3515, 
East  of  Highway  17 


SAN  DIEGO,  CA  92123 

5375  Kearny  Villa  Road, 

(619)  5604900. 
Highway  T63  and  Ciajr^mont  Mesa  Bivd 

VAN  NUYS,  CA  91401 

€265  Sepulveda  Bivd.» 

(818)  988-2212 

San  Dliego  Freeway  at  Viqicry  BouE^vard 


SPlCWLlSTS  >  AARl  •  ASt4Dff«  -  lASH  « 
at  LOtH  *  BEiC*«  ft  -  BCRO '  Wjne  WW  ^ - 


*  COLUWilA  *  CURTIS  <  CuSmC^aI^T  - 
OAHMf*  .  DRAKi  *  DA  EDGf   -  tH^AC  ■> 
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THINGS  TO  LOOK  FOR 
(AND  LOOK  OUT  FOR) 
IN  A  PHONE  PATCH 


•  A  patch  should  work  with  any 
radio,  AM.  FM,  ACSB,  relay 
switched  or  synthesized. 

•  Patch  performance  should  not 
be  dependent  on  the  T/R  speed 
of  your  radio. 

•  Your  patch  should  sound  just 
like  your  home  phone. 

•  There  should  not  be  any  sam- 
pling noises  to  distract  you  and 
rob  important  syllables.  The 
best  phone  patches  do  not  use 
the  cheap  sampling  mathcxi. 
(Did  you  know  that  the  competi 
tion  uses  VOX  rather  than 
sampling  in  their  $1000  com- 
merctai  model?) 

•  A  patch  should  disconnect 
automatically  if  the  number 
dialed  is  busy. 

•  A  patch  should  be  flexible.  You 
should  be  able  to  use  it 
simplex,  repeater  aided  simptex, 
or  semi-duplex, 

•A  patch  should  allow  you  to 
manually  connect  any  mobile  or 

HT  on  your  local  repeater  to  the 
phone  system  for  a  fully 
automatic  conversation.  Some- 
one  may  need  to  report  an 
emergency! 

•  A  patch  should  not  become  er- 
ratic when  the  mobile  is  noisy. 

•You  should  be  able  to  use  a 
power  amplifier  on  your  base  to 
extend  range. 

•  You  should  be  able  to  connect 
a  patch  to  the  MIC  and  EXT. 
speaker  jack  of  your  radio  for  a 
quick  and  effortless  interface, 

•  You  should  be  able  to  conned 
a  patch  to  three  points  inside 
your  radio  (VOL  high  side,  PTT, 
MIC)  so  that  the  patch  does  not 
interfere  with  the  use  of  the 
radio  and  the  VOL  and  SO.  set- 
tings do  not  affect  the  patch. 

•  A  patch  should  have  MOV 
lightning  protectors, 

•Your  patch  should  be  made  rn 
the  USA  where  consultation 
and  factory  service  are  immed- 
iately available. 

ONLY 

PRIVATE  PATCH  III 

GIVES  YOU  ALL 

OF  THE  ABOVE 

BEWARE  OF  INFEfttOfi 
IMtTATIONS 
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PRIVATE  PATCH 

SIMPLEX  SEMI-DUPLEX  INTERCONNECT 


N 
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With  an  amazingly  low  price,  the  ail  new  PRIVATE  PATCH  Hi  is  me  mosi 
powerful  personal  phone  patch  system  available.  You  can  use  it 
simplex,  repeater  aided  simolex  (from  your  base)  or  semtduplex  (at  the 
repeated'  That's  ligh  yuu  w*ii  never  have  to  buy  anotht^i  yk^ic"^ 
,  RIVATE  PATCH  III  does  H  alH  There  are  n^any  new  and  impo^^n^ 
features  wntch  were  formerly  only  availabte  In  our  top  commercial 
models. 

With  a  flick  of  the  new  connect  switch  you  can  patch  your  friends  on  the  repeater  into 
the  phone  system.  One  of  them  may  need  to  report  an  emergency! 

No  hassles  with  busy  signals!  If  you  call  a  number  that  is  busy,  just  put  your  MIC  down 
and  relax.  PRIVATE  PATCH  III  will  disconnect  automatically. 

The  new  QW  ID  keeps  you  comptetety  rnformed  as  to  patch  status.  ID  occurs  when  you 
access  and  again  when  you  disconnect.  ID  is  also  sent  after  toll  call  attempts,  all 
automatic  disconnects,  manual  disconnect  and  when  timeout  is  imminent-  And  of 

course  your  CW  ID  chip  is  free, 

PRIVATE  PATCH  III  does  not  interfere  with  the  normal  use  of  your  base  radio.  A  new 
audio  pre-amp  pemnits  audio  take  off  before  the  VOL  controL  As  a  result,  the  VOL  and 
squelch  settings  do  not  affect  patch  operation.  Of  course  you  can  also  connect 
PRIVATE  PATCH  III  to  the  MIC  and  EXT  speaker  jacks  as  before. 

A  new  digit  counting  system  makes  the  toll  restrict  positive  even  in  areas  where  you  do 
not  have  to  dial 'T  first.  A  secret  five  digit  code  disables  the  toll  restrict  for  one  toll  calL 
Re-amn  is  automatic. 

Additional  new  features;  MOV  lightning  protection  —  Three  digit  access  code  (eg,* 93) 
—  Spare  relay  position  on  board  —  Plus  former  features:  3/6  minute  timeout  timer  — 
Digital  fast  VOX  (pat.  pend.)  —  115  VAC  supply  —  Modular  Jack  and  cord  plus 
much  morel 

Please  write  or  call  for  our  four  page  brochure  to  get  the  complete  story. 


Options: 

FCC  approved  coupler 
12  VDC  or  2X  VAC  power 


Wan^anty?  Yes,  one  full  year! 
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AMATEUR  ELECTRONIC  SUPPLY 
MirwauKee  Wl,  WicKJifte  Oh, 
Orlando  FL,  Clearwater  FL, 
Las  Vegas  NV 

COLES  COMiliyNICATIONS 
San  Antooio  TX 

ERJCKSON  CQMMUMrCATK)NS 
Cfticago  \L 

HAH  RMNO  OilTLET 

Anaheiirt  CA.  BwitngBme  CA. 
OakLafidCA,  PtioenixAZ, 
San  Dmgo  CA,  Vam  NuysCA 

HENRY  RADIO 

Los,  Angsitta  CA,  Airaheifn  CA, 
Butter  lilO 


JUNS  ELECTI^ONICS 

Cu^ve^  Cfty  CA,  Reno  NV 

MIAMI  nAOlO  CENTER  CORP. 
Miami  FL 

MIKES  ELECTROl^rCS 
Ft.  Lauderdale.  Miami  FL 

HM  OISTT^IBUTING  CORP. 
Mia^^  FL 

PACE  ENGINEERINa 
Tipcdon  A2 

THE  HAM  STATION 
EvansvtIte  IN 

CANADA: 

OOLLARD  ELECTRONICS 
Vancouver.  BC 


^^5^ 


CONNECT         (213)  373-6803 
SYSTEMS 
INCORPORATED  23731  Madison  St.,  Torrance,  CA  90505 


M  Radio 
Amateuri§» 


ISSUE  #302 


NOVEMBER  1985 


On  the  Coven 

73  columnist  Fteter  Putman 
KT28  mans  contest  station 
K2XR/2  at  the  summit  of  Slide 
Mountain,  New  York. 
Photography  by  Sfeve  Kcrtz 
WB2WIK. 
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14      "Ju8l  Leave  Me  Here  To  Die!" 

In  June.  1985,  two  VHP  contesters  trudged  4200  feet  to  the 
top  of  Slide  Mountain.  Fifty-pound  pocks,  wet  weather,  and 
pernicious  porcupines  were  simply  a  port  of  the  fun, 
..*,..,. ,.»..»• KT2B 

22     Toss  Out  Your  Tubes! 

Replace  them  with  high-performance  FFTs— OA4KO  shows 
you  how.  _ ,  ,  , OA4KOA'V5 

28     Improve  Your  Audio  Report 

Are  you  tired  of  lying  to  your  fellow  amateur?  Try  the  QRl 
signal  reporting  system.  Let  him  know  what  he  really  sounds 

32     Conjure  an  Rf  Genie 

7S$  Weekend  Special:  A  3-22-MHz  signal  generator/i-f  align- 
er you  con  build  in  under  two  hours ,  . ,   K1BQT 

36      Operate  OSCAR  on  10  Meters? 

It's  a  snap— all  you  need  is  this  versatile  satellite  converter! 
W6IOJ 

44      A  Gentleman^ §  Anteiuia 

The  solution  to  an  age-old  problem:  How  do  you  fit  a  160m 
wire  onto  a  40m  lot? WA4BLC 

46      Probe  the  Unknown 

Looking  for  an  easy  way  to  measure  rf?  Use  the  "'electric 
pen/'  a  no-load  active  probe  with  real  flair  I  ,.*..*.  Bailey 

50      It^s  a  Dangerous  Obsession 

Growing  up  and  learning  about  electronics  is  like  driving  a 
car  before  you  can  reach  the  brake  pedal.  KB4YJ  tells  how 
he  lived  through  It ,  .  KB4YJ 

52      Convert  and  Converse 

Transform  your  C-64  Basic  programs  into  Homtext-reodable 
sequential  files.    • . . . WB9AOU,  WD9ADZ 
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Wews  from  the  Publisher 


Although  you  wonH  really  realize  It,  from  a  pflntlng  standpoint  this  Is  the  first  page  since  our  STS-9 
issue  (Marct>,  1964)  that  has  been  late.  Mej<ico  earthquake  at  7.8.  X£$  going  crazy,  especially  in  Mexico 
City,  successfully  getting  on  the  air  Shades  of  Managua.  We  will  have  a  fyl1  report  next  month.  By  the 
way.  unless  you've  been  tn  a  similar  wrong  place  at  the  wrong  time,  you  have  no  idea  wtiat  terror  feels 
J  ike  as  the  earth  rolls  t>eneath,  underneath  your  feet. 

The  reason  I  held  this  page  in  abeyance  was  lo  t^e  able  to  report,  hopefully,  that  ttw  FCC  had  done 
something  about  PBB-1,  They  did.  The  gist  of  it  is  that  local  ordinances  regarding  amateur  ra- 
dio—especially antennas— may  now  be  preempted  by  the  Commission  through  due  process.  Another 
way  to  put  it  is  this:  State  and  other  iurlsdicttons  ''must  reasonably  accommodate  amateur  communica- 
tions and  represent  the  minimum  practicable  regulation  to  accomplish  the  purpose  of  the  local  author- 
fly.'*  Why  did  we  gel  this  done?  Because  thousands  of  you  wrote  letters. 

Notes: 

1.  When  was  the  last  time  you  wrote  to  your  Representative  and  Senators  atK^ut  amateur  radio?  Sit 
down,  do  It,  spend  66  cents  in  postage,  absorb  the  cost  of  pencils/pens,  paper,  and  envelopes  yourself, 
but  do  Itl  Barry  K7UGA  does  the  best  he  can  to  help  us,  but  he  can  only  do  in  Congress  what  other 
Senators  and  Representatives  tell  him  their  constituents  want.  You  don't  have  to  say^  '1  support  such- 
and-such  bill "  All  you  reed  to  say  iSt  'M  support  amateur  radio  and  won't  vote  for  you  until  you  tell  me 
you  do" 

2.  My  random  calls  went  out  to  readers  this  month  in  Indiana  and  Oregon.  White  we^re  at  It,  I  should 
explain  in  more  detail  my  reference  last  month  to  a  cailee  overseas  who  said,  'No.  wrong  number!"  Tve 
gotten  tetters  and  calls  at>out  it.  Simply  put,  this  ham  who  wants  to  share  lives  in  a  place  where  political 
and  military  turmoil  has  suddenly  surfaced.  The  person  ended  up  on  the  wrong  side  of  the  fence  in  the 
nation,  and  that's  why  I  knew,  by  hi&  voice,  that  sonriething  was  wrong.  Moral:  You  can't  even  t»egin  to 
know  what  some  of  our  overseas  friends  go  through,  nor  the  danger  they  sometimes  find  themselves  In. 

3.  What  was  Wayne's  25th  Anr>iversary  present?  Well. .  .even  though  CW  Communications/Peterbor- 
ough (73)  and  Wayne  Green  Enterprises  {W2NSD)  are  totally  separate  divisions  of  CW  Communications. 
Incorporated  sometimes  you  gel  lucky;  One  night  last  tale  winter,  1  happened  to  be  In  one  Of  our  other 
buJIdmgs  on  the  Other  side  of  town  when  a  CWCF  employee  who  knew  me  asked  what  to  do  with  a  bOM 
of  film  found  in  the  rafters  after  remodeling.  This  was  technically  CWCP's  properly  but  obviously  Wayne's 
personal  stuff,  so  what  do  1  do?  I  examined  it.  Here  was  Wayne's  history,  in  the  50s  and  60s,  in  home 
16mm  movies. .  jeel  after  reel. 

Eventually.  I  asked  trusted  people  who  have  known  Wayne  for  some  time  whether  they  thought  giving 
him  a  great  gift  was  worth  more  than  having  him  know  his  privacy  had  been  breached.  The  answer  was 
yes.  As  a  resull,  four  of  us  put  together  an  hour-and-a-haEf  VHS  videotape. 

4.  Our  Silver  Eagle  awards  last  month  have  brought  me  great  grief,  not  to  mention  one  possible  lawsuit. 
People  say,  "Where  was  I  in  the  98?  Where  was  I  in  the  37?"  Give  me  a  breaK  I  say,  because  we  can't 
recogniie  everyone.  For  your  information,  though,  #26  was  Jim  Kyle  K5JKX  (1960s)  and  #27  was  Susan 
Philbrick  {1975-Present).  I  think  Til  sneak  them  Eagles  anyway.  They  su^e  as  much  2&'year  aN-stars  as 
anyone  else. 


7Z  for  Radio  Amateurs  t^  ^  mombQr  of  the  CW  C^mmunlcattons/lnc.  group,  ttie 
world's  largesi  pubhsher  of  computer- related  Informatlofi^  The  group  publishes 
57  computer  putjlication?  In  mofe  than  30  ma|ior  countties-^  Nine  mltHon  people 
rsftct  OUA  £>r  mam  of  th4i  groMp'4  publications  each  month.  M ambers  of  the  group 
Include:  Argentina's  Comfn/iermorfd/Arg^ntfn^:  Asia's  The  Asmn  Computerworid;  Austfafle'9  Comp^rerwoffd  Atistrafia, 
AustratiAfl  PC  Woffd.  M^cworm  ami  Dif^ctormsj  Brazil's  Data  News  and  MicmMundoi  China's  OhitiB  Computefw^d:  Den- 
mark's CompuwrfrofWO^nmark,  PC  Worid  and  PVN  (Commodoril;  Finland's  MBsro;  France's  Le  ktoade  i/iformaikjue. 
Gofden  (Apple),  OPC  {IBM(  and  DistritutfQu*;  Germany's  Comf>ut€r#ocho,  MicrocompoterwBit  PC  Wett.  SottwarefJarkt, 
CW  Editi^>n/Semffiar,  Compumr  Busiftess.  RUN  and  Appte's;  ltajy*&  C^mputttyvoffd  ftafis  and  PC  Magazmm:  Japan's  CQm- 
put&rworld  Japan,  Mexico's  Campvterworfd/Menico  and  CompuMurtdo;  The  Netfierland's  Compo f#/wo/W  Se/w(i/jf  and  PC 
Wmid  Benelux;  Norway's  Computerworid  Norge,  PC  Watid  and  RUN  (Com^Tfcdoref;  Saudi  Arabia's  S^adi  Computerwortd; 
Spajfl^s  Compitterwofid  Eupana^  Mict^sistemas/PC  Worid,  Commodore  Wortd;  Sweden's  Compultt Sweden ^  Mikmdstom 
ar>d  Svensha  PC:  the  UK's  Computer  Msnagemertt.  Computer  News.  PC  Busiffess  World  and  Computer  Business  Europe; 
Veriezu eta's  Compuierworld  Venezueia;  the  OS's  Computefworid,  Hot  CoCo,  iftCidBr,  tnfowortd,  Mac  World,  Micro  Market- 
world.  PC  World,  RUN,  73,  80  Micro,  Focus  PubllcaUons  and  On  Communf cations. 
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Dual-Band' '  Leader! 


TW-4000A 

2-m/70'Cm  FM  transceiver. 

The  first  is  still  the  best!  The  original 
FM  ''Dual  Banderr  TW-4000A  delivers 
25  watts  output  on  both  VHF  and 
UHF  an  a  single  compact  package. 

•  2m  and  70  cm  FM  in  a  compact 
package. 

Covers  the  2  m  band  {142.000-148.995 
MHz),  including  certain  MARS  and  CAP 
frequencies,  plus  the  70  cm  FM  band 
(440.000-449.995  MHz),  all  in  a  smgle 
compact  package.  Only  6-3/8  (161)W 
X  2-3/8  (60)H  X  8-9/16  (217)D  inches 
(mm),  and  4.4  lbs.  (2.0  kg.). 

•  Single- function  keys  allow  easy 
operation. 

•  Large,  easy-to^read  LCD  display. 
A  green,  mulli-function  back-lighted 
LCD  display  for  better  visibility.  Indi- 
cates frequency,  memory  channel, 
repeater  offset.  "S^  or  '*RF"  level.  VFO 
A/B.  scan.  busy,  and  'ON  AIR"  Dimmer 
switch. 

•  Front  panel  Wumination. 

•  10  memories  with  offset  recall  and 
lithium  battery  backup. 

Stores  frequency,  band,  and  repeater 
offset.  Memory  0  stores  receive  and 


transmit  frequencies  independently  for 
odd  repeater  offsets,  or  cross-band 
(2  m/70  cm)  operation, 


•  Rugged  die^cast  chassis. 

•  Two  separate  antenna  ports. 

Use  of  separate  antennas  is  recom- 
mended. This  simplifies  antenna 
matching  and  minimizes  loss.  However 
mobile  installations  may  require  a 
single  antenna.  The  optional  MA-4000 
dual  band  mobile  antenna  comes  with 
an  external  duplexer. 

•  Pfogrammabte  memory  scan  with 
channel  lock-out. 

Programmable  to  scan  all  memories,  or 
only  2  m  or  70  cm  memories.  Also  may 
be  programmed  to  skip  channels. 

•  Band  scan  in  selected  1-MHz 
segments. 

Scans  within  the  chosen  1-MHz  seg- 
ment (i,e..  144.000-144.995  or  440.000- 
440.995.  eta);The  scanning  direction 


II 


may  be  reversed  by  pressing  either  the 
^UP"  or  ''DOWN"  buttons  on  the 
micfophone, 

•  Priority  watch  function. 

Unit  switches  to  memory  1  for  1  second 
every  10  seconds,  to  monitor  the  activ- 
ity on  the  priority  channel. 
»  Common  channel  scan. 
Memories  8  and  9  are  alternately 
scanned  every  5  seconds.  Either  chan- 
nel may  be  recalted  instantly. 

•  High  performance  receiver/ 
transmitter. 

GaAs  FET  RF  amplifiers  on  both  2  m 
and  70  cm.  high  performance  mono- 
lithic crystal  filters  in  the  1st  IF  section, 
provide  high  receive  sensitivity  and 
excellent  dynamic  range.  The  high 
reliability  RF  power  modules  assure 
clean  and  dependable  transmissions 
on  either  band, 

•  Optional  "voice  synthesizer  unitr 
Installs  inside  the  TW-4000A.  Voice 
announces  frequency,  band,  VFO  A  or 
B,  repeater  offset,  and  memory  channel 
number. 

•  Repeater  reverse  switch. 


MoreTW-4000A  information 
Is  available  from  authorized 
Kenwood  dealers. 


Optional  ovwi^saorifts: 

VS-1  voice  synthesizer 

TU-4C  two-frequency  CTCSStone  encoder 

PS-430  DC  power  supply 

KPS'7A  fixed  station  power  supply 

MA-4000  dual  band  mobile  antenna  with 

dupiexer 

SP-40  compact  mobile  speaker 

SP-50  mobile  speaker 


MC-42  UP/DOWN  microphone 

MC-55  8-pin  mobiie  mic.  with  time-out  timer 

SW-100B  SWR/power  meter 

SW-200B  SWR/power  meter 

SWT-1/SWT-2  2  m/70  cm  antenna  tuners 

PG-3A  noise  filter 

f^B-4000  extra  mounting  bracket 


Compfete  serv»ce  manual  are  avattatfe  tor  alt  Trio -Ken  woo  tf  iransc^tvers  and  most  accessOftes 
Specifications  andpncesare  subieci  to  change  wtttiouf  iiorjce  of  otil^van 
Amenrm  trmg  mount  ts  not  Kenwood  supplied. 


KENWOOD 


TRIO-KENWOOD  COMMUNICATIONS 
1111  West  Wajnul  Streei 
Compton,  Caliiornia  90220 


^■■a 


of  the  day! 

Have  you  been  trawling  the  bounding  main  for  a  new  product?  We  have  just 
netted  it — the  TP-38  microprocessor  controlled  community  repeater  panel  which 
provides  the  complete  interface  between  the 
repeater  receiver  and  transmitter  Scuttle 
individual  tone  cards,  all  38  El  A  standard 

CTCSS  tones  are  included  as  well  as  lime  and  hit  accumulators,  programmable 
timers,  tone  translation,  and  AC  power  supply  at  one  low  price  of  $595.00.  The 
TP-38  is  packed  like  a  can  of  sardines  with  features,  as  a  matter  of  fact  the  only 
additional  option  is  a  DTMF  module  for  $59.95.  This  module  allows  complete 
off  site  remote  control  of  all  TP'38  functions,  including  adding  new  customers  or 
deleting  poor  paying  ones,  over  the  repeater  receiver  channel. 

Other  features  include  CMOS  circuitry  for  low  power  consumption,  non-volatile 
memory  to  retain  programming  if  power  loss  occurs,  immunity  to  falsing,  pro- 
grammable security  code  and  much  more.  The  TP-38  is  backed  by  our  legendary 
1  year  warranty  and  is  shipped  fresh  daily.  Why  not  set  passage  for  the  abundant  waters 
of  Communications  Specialists  and  cast  your  nets  for  a  TP-38  or  other  fine  catch. 


•00  each 
$59.95  DTMF  module 


COMMUNiCATlONS  SPECIALISTS,  INC. 

426  West  Ta1t  Avenue  •  Orange,  CA  92665-4296 
Local  (714)  996-3021  •  FAX  (7l4)  974-3420 
Entire  US. A.  1-600-854-0547 


EDITED  BY  PERRY  DON  HAM  KWW 


SO  Already? 


KING  HUSSEIN  JY1  turns  50  this  month, 
and  a  two-week  celebratfon  has  been 
planned  by  the  Royal  Jordanian  Radio  Am- 
ateur  Society.  All  JordaniarT  hams  will  sign 
with  special  prefix  JY50  from  November  7 
to  November  21,  1985.  Prince  Raad  Bin 
Zeid,  Chairman  of  the  Royal  Society,  said. 
"We  decided  on  a  two-week  period  be^ 
cause  propagation  has  been  so  bad.  With 
a  tittle  luck,  JYSO  stations  should  be  able 
to  work  mto  most  call  areas  in  the  world 
during  the  two-week  window/'  The  King, 
using  the  call  JY50,  wiil  join  the  50  active 
Jordanian  hams  on  160  through  10  meters, 
all  modes,  and  on  OSCAR  10.  A  commem- 
orative certificate  will  be  given  to  Euro- 
pean amateurs  working  10  JY50  stations; 
non-European  hams  must  contact  5  to 
qualify.  Send  a  copy  of  your  log  (no  QSLs 
are  required)  and  10  IRCs  or  $5.00  to  the 
Royal  Jordanian  Radio  Amateur  Society, 
JY50  Ceiebration,  PO  Box  2363,  Amman. 
Jordan. 


Take  3 


HAMS  IN  SPACE— AGAIN!  As  first  re- 
ported in  73  last  July,  two  German  and 
one  Dutch  amateur  will  fly  aboard  the  shut- 
tle Coiumtiat  marking  the  second  ham-in- 
space  mission  this  year.  Special  call 
DPtikSL  will  be  used  on  board  Spacelab  dur- 
ing the  seven-day  flight  by  Dr*  Ernst  Mes- 
sersohmld  DG2KMp  Dr,  Relnhard  Furrer 
DD6CR  and  Wubbo  Ockles  PE1LF0.  The 
launch  is  set  for  October  30, 1985:  ham  op- 
eration is  expected  to  begin  on  the  third 
day  and  continue  until  twelve  hours  before 
touchdown.  One  important  difference  that 
sets  this  wholly-European  mission  apart 
from  American  ham-in-space  efforts  is  the 
equipment  to  be  used.  Most  significant  Is 
the  fact  that  the  antennas  will  be  mounted 
on  the  outsfde  of  the  spacecraft  (rather 
than  ^'making  do"  with  a  window-mounted 
strip).  Since  the  Germans  own  the  flight 
(NASA  is  merely  providing  transportation), 
the  problem  of  modifying  Spacelab  to  ac- 
commodate  ham  antennas  was  solved  in 
the  planning  stages.  The  transceiver  being 
carried  aboard  also  is  quite  different  from 
its  American  counterpart.  Built  by  the  Rob- 
ert Bosch  Company,  the  rig  operates  in  a 
mode  similar  to  AM  SAT-OSCAR  10  mode 
B,  receiving  on  437  MHz  and  transmitting 
on  145  MHz.  Six  uplink  and  four  downlink 
channels  are  available  to  the  astronauts. 
The  channels  are:  Ch.  0,  437.125  up, 
145.450  down:  Ch.  1,  437.175  up,  145.475 
down;  Ch.  2,  437.225  up,  145.550  down;  Ch. 
3.  437.275  up,  145.575  down;  Ch.  4,  437,325 


up:  Ch.  5,  437.375  up.  Uplink  and  downlink 
channels  may  be  selected  independently. 
For  example,  pair  0/3  would  be  145.450 
down  and  437.275  up.  The  default  pair,  cov- 
ering the  bulk  of  communications  during 
the  flight,  will  be  ^3,  or  145,575  down, 
437.275  up.  If  the  pileups  get  out  of  hand, 
expect  the  crew  to  change  their  receive  fre- 
quency at  random.  Repeater  owners 
whose  machines  have  an  output  in  the 
range  145.45-145.50  MHz  should  consider 
suspending  operation  during  the  flight  to 
avoid  Interference  to  DPOSL  Two  beacon 
types  will  be  used:  The  first  is  a  standard 
beacon  signing  DPOSL.  The  second  bea- 
con will  transmit  **CQ  DE  DPOSL  RECORD 
DIM  TAPE  K/'  followed  by  a  one-minute  pe- 
riod  during  which  calls  to  the  shuttle  will 
be  recorded.  The  Deutscher  Amateur  Ra- 
dio Club  (DARC)  will  evaluate  the  tape  after 
the  mission  and  confirm  calls  heard  with  a 
special  QSL  There  have  been  rumors  to 
the  effect  that  the  three  hams  will  be  tak- 
ing HP  equipment  on  board,  specifically 
10-  or  15-meter  SSB  gear,  in  order  to  study 
HF  propagation  conditions  from  space. 
Your  best  source  of  up-tonilate  information 
will  be  the  73  RBBS  at  (603)-924-9809. 


Hello,  Test 


ITS  CONTEST  SEASON  again.  Time  to 
gear  up  for  Sweepstakes,  the  EME  compe- 
titions, and  of  course  the  annual  73  World 
SSB  Championships  in  January.  You'll  find 
the  results  of  the  1985  40-meter  contest  In 
this  issue,  along  with  dates  and  times  for 
the  1986  tests  and  a  sample  log  sheet. 
Also,  note  this  important  change:  There  is 
a  new  central  address  to  obtain  rules  and 
entry  forms  from*  Send  an  SASE  to  Con- 
test Rules  and  Forms,  Billy  Maddox 
KA6JJK/3,  1162  Bay  view  Vista  Drive,  An- 
napolis MD  21401. 

Fine  With  Me 


THE  FCC  IS  busily  handing  out  fines  for 
illegal  operation.  In  Philadelphia,  fines  to- 
tailing  $900  were  levied  on  Joseph  Rober- 
son  for  operating  a  CB  radio  in  excess  of 
the  legal  output  limit  of  4  Watts,  Numer- 
ous TVl  complaints  from  neighbors 
caused  FCC  engineers  to  look  into  the 
matter.  Interestingly,  Roberson  has  re- 
fused to  allow  his  CB  station  to  be  in- 
spected. Also  in  PhiKy,  Harry  Jackson  was 
fined  S750  for  interfering  with  local  televi- 
sion reception  for  a  period  of  about  6 
months.  The  FCC  says  that  Jackson's  CB 
radio  was  operating  at  47  Watts  output.  In 
MtchJgan,  two  individuals  had  criminal 


complaints  fried  against  them  for  alleg- 
edly making  illegal  amateur-radio  trans- 
missions, Glenn  Barrick  dnd  Richard 
Szabo,  if  convicted  of  violation  of  Federal 
law,  could  face  a  maximum  sentence  of 
one  year  in  prison  and  a  $10,000  fine  for 
deliberately  interfering  with  amateur  com- 
munications. Clmton  Serger  of  Ridgetop, 
Tennessee^  has  been  issued  a  fine  of 
$1,000.  Berger,  located  by  the  FCC's  HF  di- 
rection-finding network,  is  accused  of  ille- 
gal  operation  near  6930  kHz.  This 
frequency  is  a  hangout  for  the  so-called 
"Oscar  Group,"  a  net  of  ne'er-do-wells  that 
the  FCC  is  trying  to  shut  down.  Commls* 
sion  enforcement  officers  are  also  looking 
at  "Oscar  Group''  activity  in  Indianapolis 
and  San  Francisco. 

They  CARE 

A  NATIONAL  VEC  GROUP  was  formed  as 
a  result  of  an  informal  meeting  of  sixteen 
VECs  in  Gettysburg,  Pennsylvania.  The  Co- 
ordinators were  present  for  an  all-day  ses- 
sion with  the  FCC  which  essentially 
completed  the  transfer  of  amateur  licens- 
ing Into  the  hands  of  the  volunteer  force- 
As  Is  often  the  case,  a  Friday-night  "wind- 
down"  meeting  produced  the  most  con- 
crete results — a  formal  organization  of 
Volunteer  Examiner  Coordinators  known 
as  CARE  (Coalition  of  Amateur  Radio  Ex- 
aminers). CARE  will  address  the  special 
problems  of  VECs  such  as  universal 
accreditation  of  Volunteer  Examiners,  de- 
veloping a  common  exam  pool,  and  closer 
cooperation  in  examination  scheduling* 
Officers  picked  at  the  meeting  were  Joe  In- 
gram  K400V,  President,  Alex  Magocsl 
WB2MGB,  First  Vice-President,  Fred  Maia 
WSVI,  Vice-President,  Jim  Georgias 
W9JyG,  Executive  Vice-President,  and 
Gordon  Qfrton  W6NLG,  Secretary/Trea^ 
surer.  Membership  in  CARE  is  open  to  any 
FCC-accredited  VEC,  and  to  any  individual 
Volunteer  Examiner.  You  can  get  complete 
Information  about  CARE  by  contacting  Joe 
Schroeder  W9JUV,  Box  406,  Glen  view  IL 
60025. 


Trivia 


DID  YOU  KNOW  that  the  very  first  man  in 
space  was  a  ham?  It  was  April  of  1961; 
cosmonaut  Yuri  Gagarin  UA1L0  made  a 
complete  orbit  of  the  planet  in  a  trip  that 
lasted  a  little  under  two  hours.  Did  Yuri 
think  about  amateur  radio  as  he  circled  in 
his  tiny  Vostok  capsule?  I^rhaps  so.  It  is 
Interesting  to  take  note  of  other  "firsts" 
logged  by  the  Soviets  In  space:  the  first  or- 
bital flight  exceeding  24  hours  in  duration, 
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first  flight  by  a  crew  not  wearing  pressure 
suits,  first  woman  in  space  (in  1963— it 
would  be  anotiier  20  years  before  tlie  first 
US  woman  would  fly),  and  the  first  space 
walk.  Oh,  yes,  and  the  first  amateur-radio 
sate^ite  to  be  launched  through  the  gar- 
bage disposal  of  an  orbiting  space  sta- 
tion! And  speaking  of  satellites, 
congratulations  to  Tom  Clark  W3IWI  who 
was  honored  by  Af^SAT  at  the  1985  Cen- 
tral States  VHF  Conference  in  Tulsa,  Tom 
spent  four  tough  years  as  president  of  AM- 
SAT.  Those  four  years  saw  the  cata* 
strophic  loss  of  the  first  Phase-3  satellite 
in  the  Indian  Ocean,  and  the  subsequent 
success  of  Its  replacement^  AlVISAT-OSr 
CAR  10.  In  recognition  of  his  extraordinary 
contribution  to  the  amateur  satellite  pro- 
gram, Tom  was  given  the  title  Presidept 
Emeritus  of  AMSAT  Well-earned,  we  think. 

Mixed  Groups 


"YES  AND  NO"  is  the  word  from  the  FCC 
regarding  Advanced-class  amateurs  ad- 
ministenng  13-wpm  code  tests.  Fred  Mala 
W5YI  had  asked  the  Commission  to  review 
an  earlier  Order  which  dismissed  a  peti* 
tlon  contaming  changes  to  the  volunteer 
examination  program,  including  a  provi- 
sion a)low*ng  Advanced  ticket  holders  to 
give  the  IS-wpm  test  to  General  class  as- 
pirants. In  dismissing  the  entire  petition, 
Maia  held,  the  FCC  acted  contrary  to  the 
law.  Specifically,  Fred  claimed  that  Ad- 
vanced hams  are  in  fact  tegally  able  to 
give  the  exam,  and  that  allowing  them  to 
do  so  would  greatly  increase  the  availabil- 
ity of  volunteer  examfnations^  The  Com- 
mission's decision?  "Upon  further  review, 
we  agree.  The  statute  states  that  the  stan- 
dard to  be  applied  is  whether  the  examiner 
Is  of  a  higher  class  than  the  class  for 
which  the  examination  is  being  con* 
ducted,"  But,  "It  appears  that  the  amateur 
communrty  has  risen  to  the  challenge. . . 
to  administer  examinations  to  over  4,000 
applicants  each  month.  This  is  50%  above 
the  rale. .  .under  the  previous  system  and 
we  feel  that  these  volunteers  are  only  be- 
ginning to  achieve  maximum  efficiency. 
Therefore,  we  will  continue  to  accept  the 
voluntary  services  of  only  Amateur  Extra 
operators  for  administration  of  Element 
1(B)  for  the  General  Ciass  license  at  this 
time."  Yes,  and  no. 


Leaky  Lines? 


HAMS  EXPERIENCING   INTERFERENCE 

from  leaky  cable-television  lines  can  learn 
a  lesson  from  the  Chautauqua  County- 
wide  Repeater  Association  (NY).  Com- 
plaints to  the  New  York  State  Commission 
on  Cable  Television  resulted  in  two  cable 
operators  voluntarily  cleaning  up  their  sys- 
tems, A  third  company,  however,  was 
forced  by  the  Commission  to  take  appro- 
priate actions  to  resolve  the  problem. 
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Leakage  from  this  company's  fines  was  so 
severe  that  the  only  solution,  short  of  dis- 
continuing service,  was  to  begin  a  mas- 
sive rebuild  of  the  entire  distribution 
system!  Part  of  the  evidence  submitted  by 
the  CCRA  was  a  map  pinpointing  leaks 
along  the  line,  complete  with  measure- 
ments. A  total  of  113  rf  leaks  were  identi- 
fied in  a  small  portion  of  the  cable  system, 
ranging  from  24  to  4,575  microvolts  per 
meter  (the  allowable  limit  set  by  the  FCC 
Is  20  microvolts  per  meter}.  The  cable  op- 
erator denied  any  leaks  and  stated, ". .  .we 
have  no  signal  leakage  that  would  exceed 
FCC  regulations/'  The  CCRA  is  offering  in- 
terested hams  copies  of  their  complaint 
letters  and  information  on  how  they  made 
leakage  measurements— send  $1.00  to 
cover  postage  to  the  Chautauqua  County- 
wide  Repeater  Association,  PO  Box  186, 
Westfield  NY  14787^0186. 

Gaod  Buddies 


CB'TOTEN  conversions  seem  to  be  the 
"in"  thing  these  days!  Lately  our  mail 
room  has  been  flooded  with  letters  re- 
questing information  on  how  to  convert 
CBs  to  10-meter  service,  and  the  office 
telephone  has  become  a  **con version  hot- 
line/' It  seems  that  a  number  of  surplus 
dealers  are  unloading  Hy-Gam  CB  boards 
at  bargain  prices  and  mentioning  that  73 
would  be  happy  to  provide  all  of  the  con- 
version details.  And  the  hams  who  already 
have  old  CBs  are  dusting  them  off.  So 
here's  the  deal:  We've  put  together  a  list  of 
all  of  the  CB-to^lO  articles  that  have  ap- 
peared in  73  (there  are  about  thirty).  Send 
us  an  SASE  and  we'll  send  you  the  list. 
Pick  the  article  you*d  like  to  see  and  send 
another  SASE,  and  we'll  send  you  a  copy 
of  the  articJe.  Now,  we  usually  get  a  fistful 
of  dollars  for  reprints,  but  if  you  won't  tell, 
we  won't  tell!  Send  your  SASE  to  73  Mag- 
azine, Editorial  Offices,  80  Pine  Street,  Pe- 
terborough NH  03458,  Attn:  CB-to  10. 


Packet  PanicI 


PACKET  RADIO  Is  experiencing  a  tremen- 
dous growth  surge  here  in  the  States  and 
abroad.  On  the  West  Coast,  Ron  Raikes 
WA6DED  has  developed  a  program  which 
replaces  the  software  m  a  TAPR-l  INC.  The 
new  code  is  smaller  and  is  designed  to  al- 
low simultaneous  connections  to  four  sta- 
tions. It  also  provides  routing  information 
on  incoming  packets^  eliminating  the  need 
to  use  the  pesky  TRACE  mode  when  decid- 
ing on  a  connect  path.  On  the  East  Coast, 
high-speed  UHF  linking  between  Packet 
Bulletin  Board  Stations  (PBBSs)  is  moving 
ahead  at  a  rapid  pace.  Overseas  hams  are 
embracing  packet  radJo,  and  PBBSs 
designed  by  Hank  Oredson  WpRLI  are 
springing  up  on  HF,  providing  local  2-meter 
groups  access  to  the  international  packet 
community.  The  price  of  packet  has 
dropped  dramatically  in  the  past  few 


months  with  the  introduction  of  the  Kan- 
tronics  Packet  Communicator  and  the  AEA 
PK-64  (both  retail  for  around  $200),  and 
every  day  sees  another  group  of  first-time 
packeteers  on  the  local  circuits.  Auto- 
matic mail  foHA/arding  has  become  com- 
monplace—a message  filed  in  New 
England  can  arrive  at  its  destination  in  Cal- 
ifornia in  under  an  hour.  How  long  will  it  be 
before  the  National  Traffic  System  is  re- 
placed? Of  course,  packet  radio  is  just  one 
of  the  varied  modes  of  communication  we 
amateurs  enjoy,  and  it  will  never  oust  CW 
or  SSB,  but  it  Is  the  most  exciting  thing  to 
happen  to  ham  radio  since  the  audion! 

Beacon  Begins 


A  NEW  TEN-METER  BEACON  is  on  the  air 

from  Thomasville,  Georgia.  John  Mahagan 
WB4JHS  is  conducting  a  propagation 
study  in  which  the  height  of  the  transmit* 
ting  antenna  is  varied.  The  beacon  runs  7 
Watts  on  28.253  MHz.  Send  reception  re- 
ports to  John  Mahagan  WB4JHS,  220  Cov- 
ington Avenue  Apt.  73,  Thomasville  GA 
31792. 

SARSAT  Searcin 


HAMS  IN  WESTCHESTER  COUNTY  NY 

were  scrambled  into  action  when  Sal  La- 
gonla  N2EQiVI,  Director  of  Emergency  Ser- 
vices for  the  Westchester  Civil  Air  Patrol, 
received  word  that  an  ELT  (Emergency  Lo~ 
cater  Transmitter)  had  been  activated  In 
his  area.  An  ELT  Is  a  device  that  is  turned 
on  automatically  when  an  aircraft 
crashes— the  signal  from  it  is  picked  up  by 
SARSAT  (Search  And  Rescue  SATellite) 
and  relayed  to  Scott  Air  Force  Base  m  Illi- 
nois. Officials  at  Scott  then  notify  the  ap- 
propriate CAP  unit.  Lagonia  immediately 
dispatched  a  CAP  airplane  equipped  with 
direction-finding  (DF)  gear  which  nar- 
rowed the  search  to  the  area  around  one 
town.  Then,  two  cars  armed  with  DF  re- 
ceivers and  hams  were  sent  out— the  first 
manned  by  Dwight  Smith  N2FMC,  and  the 
second  carrying  Bob  and  Sarah  Wilson, 
N2DVQ  and  N2EYX.  The  two  mobiles  kept 
in  touch  with  each  other  and  with  CAP 
headquarters  on  two  meters.  In  just  a  few 
hours,  the  ELT  was  located  inside  a  build- 
ing. It  had  been  aboard  a  helicopter  which 
had  made  a  rough  landing— the  pilot 
thought  that  removing  the  unit  would 
deactivate  it.  It  didn*t. 


Gracias! 


THIS  MONTH*S  COLUMN  had  help  from 
The  W5Yi  Report,  The  ARRL  Letter,  Gate- 
way, Westlink,  and  AMSAT  Do  you  have 
news  that  should  appear  In  "QRX"?  Send 
it  (with  photosi)  to  73  Magazine,  Editorial 
Offices,  80  Pine  Street,  Peterborough  NH 
03458,  Attn:  QRX. 


MFJ'S  BEST  300  WATT  TUNER  NOW  GIVES  YOU  A 
AND  REFLECTED  POWER  -  ALLAT  A  GUNCE. 


MFJ-S49C      MF*I'>  ^*^  ^  w'^  ^^*r  Is  now  8v»n  iMttirl 

^  #%oc    ^^*  MFJ-9I3C  iIHrMjna  Daluia  VtfU  Tuntr  H  gives 
*   ■  AQ*^  youaluner. cross-nMdleSWR/WattmBter,  dummy  load, 
I  ~w        antenna  switcti  and  balun  In  a  new  compact  caQmet. 


CROSS-NEEOLE  METER  THAT  READS  SWR.  FORWARD 

^ou  get  quality  fxinveniences  and  a  ciuner-free  snaek  at  a  super  price, 

A  mw  mitt-ni«dlft  SWR/Wittmetsr  gives  you  SWR,  forward  and  riffecied 
power— alf  at  a  single  glance,  SWR  is  automatically  computed  witfi  no  controls  to 
set.  Has  30 and  300  watt  scale  on  easy-to-read  2  color  lighted  meter  (needs  12  V). 

A  handsome  n«w  black  brushed  aluminum  cabinet  nnatches  all  the  new  rigs.  Its 
compact  size  {10x3x7  Inches)  tanes  only  a  little  room. 

You  can  run  full  tranicBlver  power  output— up  to  300  watis  RF  output— and 
match  coaA^  balanced  lines  or  random  wires  from  1.8  thru  30  MHz.  Use  It  to  tune 
out  SWR  on  dipoies,  vees.  long  wires,  verticals,  whips,  t}eams  and  qyads, 

A  300  watt  50  ohm  dummy  foad  gives  you  quick  tune  ups  and  a  versatile  six  posh 
tjon  antenna  switch  lets  you  select  2  coax  lines  (direct  or  thru  tuner),  random  wire 
or  balanced  line  and  dummy  load. 

A  large  aftlclent  airwound  inductor- 3  fnches  In  diameter— ^Ives  you  plenty  of 
malcrting  range  and  less  losses  for  more  watts  out.  1000  volt  tuning  capaci- 
tors and  heavy  duty  switches  gives  you  safe  arc-free  opefation.  A  4:1  tialun  is 
butlt-in  to  match  balanced  imes. 

Order  your  convenience  package  now  and  enjoy. 


SUPER 
KEYBOARD 

MFJ-4ff 

S169.95 


PHce  ilaihed  50%  to  $1S9.951  Get  a  full  featu'6 
Super  Keyboard  that  sends  CW/RTTY/ASCi!  for 
the  price  of  a  good  memory  keyer. 

You  get  ths  convenience  of  a  dedlcattcf  ktvboird 
—no  program  to  load—no  Interface  to  connect— 
\M  turn  It  on  and  It's  ready  to  use. 

This  S  modi  Super  Keyboard  lets  you  send  CW, 
Baudot,  ASCn.  use  it  as  a  memofy  keyer  and  for 
Morse  Code  practit^.  You  get  text  buffer,  pro- 
granimable  and  automaiic  message  mefnor^es, 
irrof  difetfon,  buffer  preload,  btjflef  hold. 

A  ff6  thanetar  koytNiiri]  buffaf  gives  you  per* 
feet  CW  even  if  you  'hunt  and  peck'\  A  meter 
reads  CW  speed  and  buffer  remaining.  4  mes- 
sage memories  lets  you  store  up  to  256  charac- 
ters. 4  preprogrammed  messages  lets  you  send 
CO  CQ  DE.  CQ  TEST  DE,  OE,  QRZ,  Has  speed 
weight,  tone  and  volume  pots  that  remembers 
their  settings  even  arter  power  ts  turned  off.  Send 
60  WPM  Baudot  and  100  baud  ASCIL 

You  can  use  it  as  a  deluxe  full  feature  mivnory 
keytr  that  has  automatic  ar^d  programmable 
memories,  iambic  ope^af lor,  dot^ash  memories. 
Hk  random  and  pseudo  random  code  generator. 

Automitk  serial  numbeilng,  message  repea- 
ting, tune  switch,  shielded  for  HFl.  12  VDC  oniO 
VAC  with  MFJ-1312.  J9.95. 12  x  7  x  V/z  inches. 

CROSS-NEEDLF  SWR/WATT 
METER  MFJ-«t5  $59J5 

MFJ 'across- needle 
SWn/Wattmiter  gives | 
you  SWR,  forward 
and  reflacttd  power 
-^11  at  a  single 
glancei  SWR  Is  auto- 
matically oompyted 

—no  controls  to  adjust,  EaSy-to-tJse  push 
burtons  seiect  three  power  ranges  tha(  give  you 
QRPto  full  legal  limit  power  readings.  Reads  20/ 
200/2000  W  for\vard.  5/50/500  W  refieded  artd  1:1 
to  1:5  SWR  on  easy-to-reao  two  color  scale.  Light- 
ed meter.  Floods  12  V.  ±10%  full  scale  accuracy. 
BVt  X  3V4  X  m  inches. 


MFJ-t7D2 

$19.95 


$29.95  MFJ-1701 


2  KW  COAX 
SWITCHES 

Instantly  select  any 
ifitenna  or  rig  by 
turning  a  knob.  Or- 
ganizes coax  caules 
and  eliminates  plug- 
ging  and  unplugsing. 
Unused  terminals  are 
grounded  to  protect 
your  equipment  for  stray  RF,  staiJc  and  lightning. 
2  KWPEP.  1  KWCW.  For  50 to  75 ohm,  NegHglbie 
loss.  SWH,  and  crosstaik gives  high  performance. 
SO*239s.  Convenient  desk  or  wail  mounting. 

MFJ-17I&,  $19.96.  Z  petttioflt.  Cast  aJumlnum 
cavity  construction  gives  excellent  performance 
up  to  500  MHz  with  bener  than  60  dB  isolmioo  at 
450  MHz.  Heavy  duty,  low  toss  switch  has  less 
than20miillohm  contact  resistance,  less  tfian  0.2 
dfl  loss  and  SWR  below  l  :1 .2. 2  x  ZVi  x  1  inches. 

MFJ-1701,  $29.95.  6  poiitlons.  White  markaole 
surface  for  recording  ant.  positions.  SYa  x  IVz  x  3  In. 

ANTENNA  CURRENT 
PROBE  MFJ-206  $79 J5 

This  new  breakthru  MFJ  Antenna 
Current  Probe  lets  you  monitor  RF 
antenna  currents— no  connections 
needed!  Determine  current  distri- 
bution, ftF  radiation  pattern  and 
polarization  of  antennas,  transmis- 
sion lines,  ground  ie^s,  building 
wiring,  guy  wires  and  enclosures. 

•  Indfciti  transmission  lint  radiation  due  to  high 
SWR,  poor  shielding  or  antenna  unbalance. 
«  Dftact  re-radlation  from  rain  gutters  and  guy 
wires  that  can  distort  antenna  field  patterns. 

•  Detect  RF  radiation  from  ground  leads,  power 
cords  or  building  wiring  that  can  cause  flFI. 

•  Dfltermlne  If  ground  system  Is  effective, 

•  Pinpoint  RF  ioakaga  In  shielded  enclosures. 

•  Locate  the  best  place  tor  your  mobile  antenna. 

•  Use  as  tuned  field  strenght  meter, 
Monttort  RF  current  by  sensing  magnetic  field. 

Uses  an  electrostatically  shielded  ferrite  core,  FET 
RF  ampfifief ,  op-amp  meter  circuit  tor  excellent 
sensitivity,  selectivity.  1.8-30  MHz,  Has  sensi* 
tlvity.  bandswitcti,  tune  controls,  telescoping  an- 
tenna for  field  strenght  meter.  4x2x2  Inches. 


DIGITAL   SWR/WATTMETER 


MFj-aia 
$89  JS 


Fully  automatic  Digital  SWR/Wattmetor  reads 
SWR  1:1  to1:9.9dlrectly  and  Instantaneously— no 
SWR  knob  to  set.  Huge  0,6  Inch  bright  orange 
digits  maKe  across*the-fOom  reading  easy,  12 
segment  LED  bar  graph  wattmeter  gives  instan- 
taheous  PEP  readings  up  to  200  watt  RF  output. 

Good.  bid.  mlsnuteh  trl-color  LEOs  Indlcato 
SMfR  conditions.  Small  size  (bVt  x  41/4  x  1  In.)  and 
easy-to-reao  digital  display  mattes  it  Ideai  for  mo- 
bile use.  For  50  ohm  systems.  l.ft-SO  MHz  12 
VDC  or  110  VAC  with  MFJ-1312.  $9.95, 

MOBILE  ANTENNA  MATCHER 

MFJ-910   $t9J5 

Lowor  your  SWR  and 
get  more  power  Into 
your  mobile  whip  for 
solid  signals  and 
more  QSOs. 

Your  solid  state  rig  puts  out  more  power  and  gen- 
erates less  heat.  For  10-80  meter  whips.  Easy  plug 
-in  instaEiation.  Complete  instructions  on  how  best 
to  iower  SWR,  Fits  anywhere,  2Vi  x  ZVi  inches. 

TRIPLE  OUTPUT  LAB  POWER 
SUPPLY     MFJ4aQ2  S149.95 


Triple  output  lab  quality  power  supply  gives  you 
plenty  of  voltage  and  current  tor  all  your  anarog 
and  digital  circuits.  You  get  3  completely  liolatod 
outputs:  2  variable  1.5-20  VDC  at  0.5  amp  and  a 
fixed  5  VOC  at  1  amp.  Conned  In  series  or  par- 
allel for  higher  voltage  and  current.  It's  short  cir- 
cuit protected,  has  excellent  line  (typica.iy  0.01% 
/V}and  load  regulation  (typically  0.1%).  Z  light- 
ed 3  Inch  precfiion  metan  monitor  voltage  and 
current  simultaneously.  It's  ruggedly  bulft  ao 
you'll  get  many  years  of  trouble  free  service- 12 x 
3x6  inches,  110  VAC  with  safety  ground. 


ORDER  ANY  PRODUCT  FROM  MFJ  AKD  TRY  IT^NO 
OBUOATION.  IF  NOT  SATISFIED,  RETURN  WITH- 
IN 30  DAYS  FOR  PROMPT  REFUND  (len  shipping). 

•  One  year  unconditional  guarantee  •  Made  In  USA 

•  Add  $5.00  each  shippmg/handimg  *  Call  or  write 
for  free  catalog,  over  100  products. 


MFJENTERPRISESJNC. 

Box  494.  Mississippi  State,  MS  39762 


TO  ORDER  OR  FOR  YOUR  NEAREST 
DEAUR.  CALL  TOLL-FREE 

800-647-1800 

Call  601-323-5869  in  Miss,  and  outside 
continental  USA  Telex  53-4590  MFJ  STKV 
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300  WATT   ANTENNA   TUNER    HAS   SWR/WATTMETER.    ANTENNA    SWITCH,    BALUN, 
MATCHES  VIRTUALLY  EVERYTHING  FROM  1.8  TO  30  MHz. 

MFJ's  fattest  selling  tuner  packs  in  plenty  of  ntw  faattjrsit 

•  New  Styling*  Brushed  aluminum  front  All  metal  cabinet 

•  Niw  SWR/Wattmeter!  More  accurate    Switch  selectable 
300/30  wat!  ranges  Read  forward/ref leered  power 

•  Hew  Antenna  Switch!  Front  parcel  nnounted  Select  2  coax 
Nfics,  direct  or  through  tuner,  random  wire/baiamped  line  or 
tun«f  bypass  for  dummy  load 

•  Ntw  ttrwouiKl  inductor!  larger  more  efficient  12  position  air- 
woufid  inductor  gtves  lower  losses  and  more  watts  out  F^un  up 
to  300  watts  RF  power  output  Matches  everything  from  1.B  to 
30  MH2:  dipoles,  inverted  vee.  random  wires,  verticals.  n>obile 
whips,  beams,  balanced  and  coax  lines.  Built-in  4;1  bslun  for 
tBianced  lines  10QOV  capacitor  spacing.  Blacli,  11x3x7  inches 
Works  with  all  solid  state  lar  tybe  rigs.  Easy  to  use.  anywhere. 


$99.95 


MFJ -9410 


NEW 
FEATURES 


RTTY/ASCII/CW  COMPUTER 
INTERFACE 


•  •  7  « 


#  •  t  •; 


$99,95    

Frii  MFJ  BTT¥/ASCII/CW  i»f1iiirt  m  tap«  and 
cable  tor  VIC^20  or  C-M.  Send  and  receive  com- 
pmerized  RTTY/ASCII/CW  wrth  nearly  any  per- 
sonal computer  (VIC^20,  Apple.  TRS-BOC.  Atari. 
TI-99.  Commodore  64,  etc.).  Use  Kantronics  or 
most  other  RTTY/CWsohware,  Copies  both  mark 
and  space,  any  shift  (including  170.  425.  850  Hz) 
and  any  speed  (5-100  WPM  RTTY/CW.  300  baud 
ASCII).  Sharp  8  po!e  active  filter  for  CW  and  170 
Hz  shift.  Sends  170.  850  Hi  shift.  Normal/reverse 
switcti  eliminates  retuning,  Automatic  noise  limiter. 
Kantronics  compatible  socket  plus  exclusive  general 
purpose  socket,  8x174x6  In.  12-15  V DC  or  110  VAC 
with  adapter.  MFJ^1312,  S3. 95. 

RX  NOISE 
BRIDGE 

Maximize 

your  antenna        _. 

performance!        $59.95  MFJ-202B 

Tells  whether  to  shorten  or  lengthen  antenna  for 
minimum  SWR.  Measure  resonant  trequency, 
radiation  resistance  and  reactance, 
New  Features:  individually  calibrated  resistance 
scale,  expanded  capacitance  range  (tiSO  pf). 
Built-in  range  extender  tor  measurements  be- 
yond scale  readings  MOO  MHz.  Comprehensive 
manual.  Use  9  V  battery.  2x4x4  in. 

INDOOR  TUNED  ACTIVE 

^EWNMPBOVE^-^  ANTENNA 

^mhiuner  gam-Worid  Grabber-  rlvali 

" ' '       '  or  excied«  reception 

of  ouUitte  long  mkui  Unique  tainid  Adive 

Antenna  minimizes  mtermode,  improves  select- 

tvity,  reduces  nojse  outside  tuned  band,  even 

functions  as  preselector  with  external  antennas. 

Covers  0.3-30  MH;  Tele 

siooping  antenna  Tune. 

Band,  Gain.  On-ott 

bypass  controls.  fix2x6  in. 

Uses9V  battery > 

16  VDC  or  110  VAC  with 

^apter.  MFJ-1312.  tB.%.  MFJ402QA  $79.95 


POLICE/FIRE/WEATHER 
2  M  HANDHELD  CONVERTER 

Turn  yeur  iynthesT?td  scanning  $39,95 
2  meter  handheld  Into  a  hot  Foike/  ^  ■  mfj 
Ffre/Weathef  band  scanner!         _J  ^-$13 

144-146  MHzhandnefds 

receive  Police/Fire  on  154^ 

158  MHz  with  direct  fre- 

quency  readout.  Hear 

NCAA  markime  coastal 

plus  more  on  160-164  MHz. 

Converter  mounts  between 

handheld  and  rubber  ducky, 

Feedthru  allows  simultaneous 

scanning  of  both  2  meters 

and  Police/Fire  bands  No 

missed  calls.  Crystal  controlled.  Bypass/Oft 

switch  allows  transmitting  (up  to  5  watts).  Use 

AAA  battery.  2y*xiyzxiy2  In.  Bf^C  connectors 


IfflVKF 


/m 


i!*J<r, 


fi 
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MFJ/BENCHER  KEYER 
COMBO 

MFJ-422 

$109.95 

The  bfltt  ot 
alt  CW  worlds- 

a  deluxe  MFJ  Keyer  In  a  compacITonfiguratfon 
that  fits  right  on  the  Bencher  Iambic  paddle [ 
MFJ  Keyer  -  small  In  size,  big  In  features.  Curtis 
8044-8  IC,  adjustable  weight  and  tone, front  panel 
volume  and  speed  controls  {8-50  WPM).  Built- 
in  dot -dash  memories  Speaker,  sidetone,  and 
push  button  selection  of  semi-automatlc/tune 
or  automatic  modes  Solid  state  keying  Bencher 
paddle  is  fully  adjustable,  heavy  steel  base  with 
non-skid  feet.  Uses  9  V  battery  or  fio  VAC  with 
optional  adapter,  MFJ-1305.  M.95. 

VHF  SWR/WATTMETER 

|_0iy  ^^  MFJ>ft12  $ZB.9y 

VHF  SWR/ 

Wittmeter! 

Read  SWR 

(14  to  170  MHz) 

and  forward/ 

reflected  power 

at  2  meters,  Has  30  and  300  watts  scafes.  Also 

read  relative  field  strength.  4x2x3  m. 


/ 


1  KW  DUMMY  LOAD    ^^^  ,, 

MFi-250  $39.95 
Tune  up  fid^  extend       ,^^^  n     ^^^ 

life  of  finals,  reduce         ^^^^         ^^ 

OHM!  Rated  1KWCW  *    /m    »r«i*i.i*  ' - 

or  2KW  PEP  for  10  mm 

utes  Half  rating  for  20 

minutes,  continuous  at 

200  W  CW,  400  W  PEP 

VSWR  jnder  1  2to30 

MHz,  1,5  to  300  MHz. 

Oil  contains  no  PCB. 

50  ohm  noninductive  resistor.  Safety  vent. 

Carrying  handle.  772x6^*  in, 

24/12  HOUR  CLOCK/ ID  TIMER 

MFJ-106 

$19.95 

Switch  to  24 
heuf  UTC  or 

12  hour  formttt 
Battery  backup 
maintains  time  during  power  outage.  ID  timer 
alerts  every  9  minutes  after  reset.  Red  LED  .6  inch 
digits.  Synchronizable  with  WWV.  Alarm  with 
snooze  function.  Minute  set,  hour  set  switches- 
Time  set  switch  prevents  mis-settlng.  Power  out, 
alarm  on  indicators.  Gray  and  black  cabinet,  5x2x 
3  inches,  110  VAC,  60  Hz. 

DUALTUNABLE  SSB/CW/RTTY 
FILTER  MPJ.752B  $gg  95 


Dual  fllten  give  unmatchei!  performtnce! 
The  primary  filter  lets  you  peak,  notch,  low 
pass  or  high  pass  with  extra  steep  skirts. 
Auxiliary  tllter  gives  70  db  notch,  ^  Hz  peak. 
Both  fitters  tune  from  300  to  3000  Hz  with 
variable  bandwidth  from  40  Hz  to  nearly  flat. 
Constant  output  as  bandwidth  is  varied:  linear 
frequency  control  Switchable  noise  limiter  fw 
impulse  noise.  Simulated  stereo  sound  for  CW 
?ets  eafs  and  mind  reject  QgM  Inputs  for  2  rigs, 
pjugs  into  phone  jack.  Two  watts  for  speaker. 
Oft  bypasses  filter,  9-l8  VDC  or  110  VAC  with 
optional  adapter,  MFJ-13t2.  $9.95. 


ORDER  ANY  PRODUCT  FROM  MFJ  AND  TRY  IT-NO 
OBUGATtON.  IF  NOT  DEUQHTED^  RETURN  WITH- 

tN3G  DAYS  FOR  PROMPT  REFUND  (LESSSHIFPINO). 

*  One  year  uncondltlonil  guarantee  •  Made  in  USA. 

*  Add  S4.00  each  snipping/nandling   •  Call  ■ 
firfrM  cttiieg.  vm  100  prodiicti. 
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MFJ  ENTERPRISES.  INC. 
Box  m.  MMtilppl  State.  MS  39762 


TO  ORDER  OR  FOfl  YOUR  NEAREST 
DEALER,  CALL  TOLUFREE 

B00-647*t800.  Can  001323^5889 

in  Miss,  ana  outside  continental  USA 
Telex  53-4590  MFJ  STKV 


It 


When  You  Buy,  Say  73" 


MFJ  24  HOUR 
LCD  CLOCKS 

Thett  MFJ  24  hour  clocks  make 
your  DXing,  contesting,  logging 
and  SKEDing  easier,  more  precise. 

Reid  buth  UTC  and  locat  time 
at  a  gianca  with  th«  MFJ-KK, 
$19.95,  dual  clock  that  displays 
2^  and  12  hour  time  simultaneously. 
Or  choose  the  MFJ-1fl7,  $9,96 
single  clock  for  24  hour  UTC  time. 

Both  are  mounted  In  a  brushed  aluminum  frame, 
feature  huge  eaiy-to-tee  5/9  Inch  LCD  numerali 
and  a  sloped  lace  that  makes  reading  across-the- 
shack  easy  and  pleasant. 


MFJ-10B 


19 


MFJ-HI7 

$095 


:■:■":?      i  .;?    :■..:.-  *^■.■?  ??     -:U  5  W-:^Ti4s"    'I 
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You  can  read  hour,  minute,  second,  month  and 
day  and  opeiate  them  in  an  alternating  time-date 
display  mode.  You  can  also  synchrunlze  thorn  to 
WWV  for  spilt-sacond  timing.  Both  are  quartz 
Gontralled  for  excellent  accuracy. 


They  are  bottsry  opertted  so  you  don't  have  to 
reset  them  after  a  power  failure,  and  battery 
operation  makes  them  suitabJe  for  mobile  and 
portable  use.  Long  life  battery  included. 

MFJ-108  Is  4yzKlx2  in.  MFJ-107  Is  2y*x1x2  in. 


RTTY/ASCII/AMTOR/CW  mfmz29 
COMPUTER  INTERFACE  $179,95 


% 


"r^ifL  -V^     -a"*         "^i        ^'       ■*■'  ■ 


Everything  you  need  Is  Included  for  tending  ind 
recolving  RTTY/ASCII/CW  on  i  Commodore  64 
or  VIC-ZO  and  your  ham  rig.  You  get  MFJ's  most 
advanced  computer  Interface,  software  on  tape 
and  all  cables.  Just  plug  In  and  operate. 

The  MFJ^122d  It  a  general  purpota  compy ter  in- 
terface that  will  never  be  obsolete.  An  Interna! 
DIP  switch,  TTL  and  RS-232  ports  lets  you  adapt 
the  MFJ-1229  to  nearly  any  home  computer  and 
even  operate  AMTOR  with  appropriate  software. 

A  crotthair  '^tcopo"  LED  tuning  array  makes 
accurate  tuning  fast,  easy  and  precise. 

You  can  transmit  both  narrow  {170  Hz)  and  wide 
(BSO  Mz)  shift  while  the  variable  shift  tuning  lets 
you  copy  any  shift  {100-1000  Hz)  and  any  speed 
(5-100  wpm,  0-300  baud  ASCII). 

Automatic  threihold  correction  and  sharp  mult i- 
pole  active  liltars  give  good  copy  under  sevflre 
QRM,  weak  signaf  and  selective  fading. 

Tharo's  an  FM  (limiting)  mode  for  aasy  trouble 
■free  tuntng  that's  tASt  for  general  use  and  an 
AM  (non-llmlting)  mode  that  gives  superior  per- 
formance under  weak  signals  and  heavy  QRM. 

A  handy  Normai/Roveno  twiteh  eliminates  re- 
tuning  while  checking  for  tn>i/ertfid  RTTY. 

An  nctra  iharp  SOO  Hz  CW  Altar  really  separates 
the  signals  for  excellent  copy- 

121/2  X  12^2  X  6  Inchot.  Use$  floating  18  VDC  or 
110  VAC  with  MFJ-1312,$9;95. 

MFJ  PORTABLE  ANTENNA 

MFJ's  Porlabla  Antenna  lets  you  operate  40,  30, 
20, 18, 15  J2, 10  meters  from  apartments,  motels, 
camp  sites,  vacation  spots,  ^iny  electrically  clear 
location  where  space  for  full  size  antenna  Is  a 
problem.  y 

A  teieicoping  whip  (exten  Is  54  in.)  is  mounted 
on  self-standing  SYz  x  SV^ ),  2V4  inch  Phenolic 
case.  Built-in  antenna  tuner  lield  strenght  meter. 
50  feet  coax.  Complete  mull-band  portable  an- 
tenna system  that  you  can  se  nearfv  anvwhere> 
3O0  watts  PEP. 

MFJ-16Z1 

$79.95 


MFJ  ANTENNA  BRIDGE  mfj.2S4b 

Now  you  can  quickly  o|itlmlze  your      $79.95 
antenna  for  peak  performance  with 
thit  portable,  totally  lelfHsontilned 
antenna  bridge  that  you  can  take  to 
your  antenna  site^no  other  equip- 
ment Is  needed. 

You  can  determine  if  your  antenna  is 
too  long  or  too  short,  measure  Its 
resonant  frequency  and  antenna 
resistance  to  &00  ohms.  It's  the 
easiest  and  most  convenient  way  to 
determine  antenna  performance  avail- 
able today  to  anyone  There's  nothing 
elsa  like  It  and  only  MFJ  has  it.  Built-in  resistance 
bridge,  null  meter  and  tunable  oscillator-driver 
(1.8-30  MHz).  Uses  9  V  t>attery.  4x2x2  Inches. 

REMOTE  ACTIVE  ANTENNA 

The  autftoritatlve  ^^World  Radio  TV  Handbook'^ 
rates  the  MFJ-1024as  "a  first-rate  easy-to-oper- 
ate  jictlve  antenna  ...  Quiet  with  excellent  dy- 
namic range  and  good  gain ...  Very  low  noise  fac- 
tor...  Broad  frequency  coverage ,..  the  MFJ-  ^^ 
1024  is  an  excellent  choice  in  an  active  antenna". 
54  Inch  remote  active  antenna  mounts  outdoor 
awafr  from  electrical  noise  for  maximum  signal  and 
mlnjumum  noise  pickup.  Often  outperforms  long- 
wirif  hundreds  of  feet  long.  Mount  anywhere-atop 
holies,  buildings,  balconies,  apartments,  ships. 
U#  with  any  radio  to  receive  strong  clear  signals 
all  over  the  world.  50  KHz  to  30  MHz.  High 
Imic  range  eliminates  intermodulatlon.  Inslda 
unit  has  20  dB  attenuator,  gam  control, 
ISwitch  2  receivers  and  auxiliary  or  active 
antenna.  "On"  LED.  6x2x5  in. 
50  ft.  coax.  12  VDC  or  110  VAC  with 

MFJ-1312,  $9,95. 

MFJ-10Z4 

$129.95 

200  WATT  VERSA  TUNER 

MFJ^seiB  $59.95 

MFJ'$  smallest 
2CN}  watt 
Versa  Tuner 
matches  coax. 

rafidom  wires 

and  balanced 

lines  from  1 .8  thru  30  MHz.  Works  with  all  solid 

state  and  tube  rigs.  Very  popular  for  use  between 

transceiver  and  final  amplifier.  Efficient  air-wound 

inductor  gives  more  watts  out.  4:1  balun ,  5x2x6  in. 


ROLLER  INDUCTORTUNER 


Meat  the 


mpact  foHor 


Inductor  tuner  that  lets  you  run  up  Lo  3  KVV  PEP 
and  match  everthing  from  1.8  to  30  MHz, 
Designed  to  match  the  now  smaller  rigs,  the 
MFJ-9B9  is  the  best  roller  inductor  tuner  pro- 
duced by  MFJ.  Our  roller  inductor  tuner  features 
a  3-digit  turn  counter  plus  a  spinner  knob  for  pre- 
cise inductance  control  for  maximum  SWR  reduc- 
X\m.  Just  take  a  look  at  all  these  other  great  fea* 
tures!  Built-in  30Q  watt,  50  ohm  dummy  load, 
built-in  4:1  balun  and  a  built-in  lighted  mttar  that 
reads  SWR  and  forward  and  reflected  power  In  2 
ranges  (200  and  2000  watts).  Accuracy +10%  full 
scale.  Meter  light  requires  12  VDC,  6  position  an- 
tenna switch.  10^y^  X  AVt  X  15  inches, 

MFJ ''DRY"  DUMMY  LOADS 


r..^-- -jj-- 


MFJ-262 

$64.95 


MFJ-Z60 

$26.95 


MFJ'i  ''Dry"  dummy  loads  ara  afr  cooiad— no 
many  oil.  Just  right  for  tests  and  fast  tune  up.  Non* 
inductive  50  ohm  resfstor  in  aluminum  housing 
with  SO-239.  Full  load  to  30  seconds,  de-rallng 
curve  to  5  minutes.  MFJ-260  (300  watt),  SWR  1 .1 :1 
to  30  MHz,  1 .5:1. 30-160  MHz,  2y!x2V£x7  In.  MFJ- 
2H  (1  KW),  SWR  1 ,5:1  to  30  MHz,  3x3x13  inches. 

MFJ  ELECTRONIC  KEYER 


MFJ-407 

$69.95  

MFJ-407  Deluxe  Electronic  Keyar  sends  Iambic, 
automatic,  seml-auto  or  manual.  Use  squeeze, 
single  lever  or  straight  key.  Plus/minus  keying.  6 
to  50  WPM.  Soeed,  weighty  tone,  volume  controls. 
On/Off.  Tune,  Semi-auto  switches.  Speaker.  RF 
proof, 7>  2x 6 inches.  Uses  9  V  battery,  6-9  VDC 
or  110  VAC  with  AC  adapter,  MFJ-1305,  $9.95. 


ORDER  ANY  PRODUCT  FROM  MFJ  AND  TRY  IT-NO 
OBLIGATION.  IF  NOT  SATISFIED,  RETURN  WITH- 
IN 30  DAYS  FOR  PROMPT  REFUND  (less  Shipping). 

•  One  year  unconditional  gudiantee  •  Made  in  USA 

•  Add  $5.00  each  shipping/handling  •  Call  or  write 
for  free  catalog,  over  100  products. 


MFJENTERPRISESJNC. 
Box  494,  Mississippi  State,  MS  39762 


TO  ORDER  OR  FOR  YOUR  NEAREST 
DEALER,  CALL  TOLL-FREE 

800-647-1800 

Call  601-323-5869  In  Miss,  and  outside 
continental  USA  Telex  53-4590  MFJ  STKV 


''When  You  Buy,  Say  73 
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NewFL-4UHF 
Helical  Resonators 

Installed  in  Re vr^ 

or  FL-4H  Preselector  Uoft 


These  are  professional  ^'Commercial  Grade"  Unifs— Designed  for  Extreme 
Environments  (-30  to  60°  C.)  All  Equfpment  Assembled  &  Tested. 


'■I 


*^-! 


COMPLETE  SHIELDED  RCVR.  ASSY. 

VHF  St  UHF  Receiver  Boards 
SCR200A-VHF    SCR450AUHF 


4-    wide  dyrvtmic 

9t>UTIOU3    R*sp     & 


•  a    Polft    From    End    Fltr 

ringv— rwfuces   overload. 
iTitermod. 

•  S«i   H^dB  ^   ±  fi5  KH;    l30dB  #  ±30KHz  (S 
Pol*  Cr^stftt  +  4  Pole  Ceramic  FUri 

•  *S  M*ief',  Discriminator  &  Devialion  MU  Outputs! 

•  Eic    «iKifO  qualriy'   Fast  SQuisicn'  mtOOOO^V* 
Crystal,  rSaper  Sfiarp'tf  Fflr  afso  «vai/j 

Complete  Receiver  Assemblies 

•  ftcvr.  Bd.  moijnled  in  shieldad  hoasinf. 
#Compi«{eiy   asmbid   &   leai«d,   w/F  T    caps, 

S0239  CPfin 

•  A«  ui«d  In  Ihe  SCR  100CV2000X.  Raady  to  drti|)  into 
your  syileml 

•  UHF  Rcvr.  Assy.  Now  Available  w/Super 
Sharp  FL-4  Helical  Resonators.  Greatly 
reduces  IM  &  ''out  of  band''  Interference! 


-m^i 


SCAP  Autopitch  Board 

•  Pro^ioaa  ati  tMStc  aulopatch  lunciio<i9 

•  S#cgr«  3  Digit  Access,  f  Auk  On  Oli  tuncliO^i. 
Audio  AGC.  BuiiHn  timers:  «tc  Beautiful  Audio' 

•  Ofi  tnniDil  1x3  also  available 
#Wrii«^can  tof  datatis  and  a  data  sh>aei 

RPCM  Board 

•  U?«d  M^SCAF  bodrd  10  pfovtde    Reverse  Patch 
and  Landi  tine  Control  qi  H<ei>eaief 

•  InclulleS  lanil  tine    an^^irefing    Cr'Cuilfv 

Lightning  Arrester  For  SCAP 

•  Gas  Oi&qharqe  Tube  shunts  phctne  line 
surges  lb  ground 

•  Handles  up  to  40,000  Ampsf 

•  The  Best  device  available  to  protect  Autopatch 

equipment  from  Hgtilning  damge.  $17.00  *  &H. 


For  10M, 

2M, 

220  MHz, 

&  440  MHz 


m'    ** 


■'%./€ 


Nfi* 


><¥ 
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FL-4H 


Receiver  Front  End  Preselectors 

•  FL-6;6Hi  Q  Resonators  with  LoNoise 
Transistor  Amp  (2M  Of  220  MHzj 

•  FL4H:  4Hi  Q  helical  resof^atots  S  Lo^Noise 
Tr.  Amp,  in  stiieltted  houging,  (420-471]  MH^) 

•  Provides  trerrwfidous  rviedion  Of  "outol^fid"  sjgnats  mi 
out  the  usual  loaa!  Can  often  be  used  instead  ol  targe  ex.- 
pervswe  eavfty  f  il  ters 

«  Extremety  helpful  at  sites  with  many  neart>y 

transmitters  to^Mtler-out"  these  out-of -band  signals. 


t4EV 


MPM 
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SCR  500  VHF/UHF 
LINK/CONTROL  RCVR. 

■  SCH200A  or  SCR450A  rack  mounted 

■  Available  wEiri  or  without  meters  and 
power  supply 

ID250A  CW  ID 

&  Audio  Mfxer  Board 


IMPROVED  SCT41  OB 
TRANSMITTER  ASSY. 

SCT110  VHF  Xmtr/EKCltar  Board 

•  10  Wts.  Ourpu!  tOO%  Duty  Cyclel 

•  Infinite  VSWR  proof 

•  True  FM  for  exc.  audio  quatity 

•  Designed  specif icatly  for  continuous  rplr  service. 
Very  low  in  "white  noise." 

•  Spuhoiis— JSdB.  HarrTKmics— 60dB 

•  With   0OOS%  xtai. 

•  BA-30  30  Wt,  Amp  board  &  Heat  Sink, 

3  sec.  L-P-  filter  A.  reL  pwr.  sensor. 

•  6A75  75  Wt  unit  also  available. 

sen  10  Transmitter  Assembly 

^SCTllQ  mounted  tn  sfitefiS^  housing 

•  Sarr^  as  used  on  SCR  1 000  &  2000X 

•  Completely  assmbfd   w/FJ,  ca|>s.  S0239  conn. 

•  10.  30.  Off  75  WL  unit 

SOT  4tOB  UHF  Transmttter  Bd.  or  Assy, 

•  Slm^lar  toSCTllO.  lOWts.  nom. 

•Now  fndudes  "on  board"  propor- 
tional Xt^t  OscJOv&n  circuitry  tor  ¥ery 
high  stabifity! 

•  BA  40  40W.  UHF  AMP.  BD.  &  HEAT 
SINK 

ft  * 


•  tmproved!   IS^ow  tncludes    'audio  mute"  circuit  and 
''Emergency  Power '  ID  option. 

•  4  input  ".F  Mixer  &  Local  Mlc.  amp, 

•  PROM  I  memory— 250  Dits/chanrwl. 

•  Up  to  4  different  tD  channels! 

■  Many  ott^r  features  Factory  pfogrammed. 

CTCtOO  Rptr  COR  TImef/Control  Bd, 

•  Complete  adftJ  stale  control  for rplf.  COW,*^ang''TUnef. 
'Time-Out"  Tuner,  TX  Snutdown/fleset.  etc 

•  includes  inputs  &  outputs  for  panel  controls  S.  lamps. 

Repeater  Tone  &  Control  Bds. 

Fof  SCRlOOa/44)OQ  k  CTC100^D£50  pnty 

•  TMR-I  "Kerehgnker  Kiliar"  or  ^Time  Out  Warning 
Tone"  Bd. 

•  TfiA'1  "Courtesy  Tone  Beeper'  Bd. 

•  PSM-1  Power  Supply  Mod  Kit  replaces  Darlington 
pass  transistor  tn  older  SCR1000/4000S, 


Call  or  Write  for  Data  Sheets 


TTC300  TOUCH  TONE  CONTROLLER 

•  Hiff*  pefformafice.  Super  versaiile  design 

•  Uses  new  high  quality  Xtal  Controlled  Decoder 
IC.  w/Fiigt^  irrHTtunity  to  falsing 

•  Decodes  all  16  d^gHs 

«  3  ON/OFF  Futvctions  per  Main  Card-  Easily  ex- 
pandable to  any  no.  of  functions  MV/Expansion 
Cafds. 

•  Field  Program mal)l9  via  plug-in  Coded  Cartiis 

•  Latched  Of  pulsed  outputs;  many  unique  3^lQit 
codes  available.  Not  basfc&tfy  T -digit  aa  wftt 
compefttivff  unitSr 

■  Transistor  Swiicli  outputs  i^an  directly  trigge 
solid  state  circuitry  or  relays,  etc  for  any  lype  o 
control  function. 

•  Inierfaceabie  to  Auxiliary  Equrprnenl 

•  Low  Power  Consumption  CMOS  Tectinology, 
5VDC  Input.  Gold-plated  connectors. 


SPECTRUIU  COMMVNICHTiONS 


1055  W.  Gennantown  Pk,S11  •  Norristown,  PA  19403  •(aiS)  631-1710  •  Telex:  846-211 
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ICOM  HF  Transceiver 
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The  Standard  of  Excellence 

In  HF  Base  Stations 


The  IC-75I  h  the  most 
advanced  transceiver  avail- 
able today.   It's  a  competi- 
tfon  grade  hanrr  receiver,  a 
lOOKHz  to  30MHz  continu- 
ous tuning  general  coverage 
receiver  AND  a  full-feature^ 
alt  mode  solid-state  ham 
band  transmitter.  ThelC"75i 
also  covers  the  new  WARC 
bands,  MARS  frequencies, 
and  K  AMTOR  compatible* 

Important  Standard 
Features.   Compare  these 
important  standard  features  in 
this  ''top  of  the  line  "  base 
station: 

•  lOOKHz  -  30MHz  Receiver 

•  l05dB  dynamic  range 

•  QSK  —  full  break-jn  CW 
(nominal  speed  20WPMJ 


•  FM  Mode  Standard 

•  High-grade  FL-44A  455 KHz 
SSB  filter 

•  32  tunable  Memories  with 
lithium  battery  bacl<up 

•  100%  Duty  Cycle  Transmitter 

•  Passband  Tuning 

•  12V  DC  operation 

•  Adjustable  AGC 

•  Adjustable  Noise  Blanker 

•  RIT/XIT  with  separate 
readout 

•  IC-HMI2  Microphone  with 
Up/Down  Scan 

•  Continuously  adjustable 
transmit  power  " 

Options.    IC-EX3I0  speech 
synthesizer,  internal  IC-PS35 
power  supply,  external  tC-PStS 
or  IC-PS30  ^stem  supply, 
IC-SM8  two-cable  desk  mic. 


IC-SM6  desk  mic.  RC-ID  exter- 
nal controller,  and  a  variety  of 
filters. 


FILTER  SPECIFICATIONS 
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Operating  From  12\/,  the 
IC-75I  is  also  available  with  an 
optional  internal  AC  power 
supply,  the  IC-PS35...for  the 
winning  edge  in  field  day 
competition. 


The  IC'75f  provides  superior 
performance  for  all  amateur 
radio  operators.. irom  novice 
to  extra  ciass.  See  the  tC-751 
at  your  local  ICOM  deafer 


Now  with  a  ONE  YEAR  Warranty » 


ICOM 


First  in  Communications 


ICOM  America,  Inc.,  23m-U6xh  Ave  ISJE,  Beffevue,  WA  98004  /  333T  Towerwood  DHve,  Suite  307,  Dallas,  TX  7S234 

Ail  stated  jpecifiMtiom  are  jipprojiimate  and  lubjert  xo  ehangt  without  noUce  or  qtil^gatifln.   Ml  ICOM  twiiQi  Hqninantiy  exceed  FCC  figurations  limiting  spyrioui  emiuJora.    75l3«S 
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Peter H.  FutmanKUB 
84  Burnham  Road 
Morrk  Ftaim  N)  Q7950 
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Just  Leave  Me  Here  To  Die!" 


In  June,  1 985,  two  VHF  contesters  trudged 4200  feet  to  the  top 

of  Slide  Mountain.  Fifty-pound packs,  wet  weather,  and 

pernicious  porcupines  were  simply  a  part  of  the  fun. 


One  of  the  great  things 
about  amateur  radio  is 
the  scope  of  the  hobby:  Vast 
opportunities  are  open  to 
the  adventurous.  There's  vir- 
tually no  limit  to  the  ways 
one  can  come  up  with  to  fur- 
ther enjoy  what's  got  to  be 
one  of  the  most  expansive 
and  exciting  hobbies  in  the 
world.  The  possibilities  are 
endless:  DXing,  operating 
from  a  boat  plane,  car,  raft, 
tent,  or  even  the  Space  Shut- 
tie,  exploring  the  very  high 
and  very  low  frequencies, 
home-brewing  elaborate 
equipment,  and  finding  new 
ways  to  generate  power 
from  portable  sources  are 
just  a  few  of  the  many  exotic 
ways  we  can  get  more  out  of 
amateur  radio. 

It  was  with  these  thoughts 
in  mind  that  1  began  contem- 
plating a  somewhat  exotic 
DXpedition  in  April,  1985. 
Being  an  avid  VHF/UHF  op- 
erator and  contested  I  tried 
to  think  of  an  operation  that 
might  make  the  upcoming 
ARRL  June  VHF  QSO  Party 
somewhat  more  "memora- 
ble/' Since  the  format  of  this 


popular  contest  had  re- 
cently  gone  to  using  grid- 
square  multipliers  (based  on 
the  worldwide  Maidenhead 
locator  system),  it  seemed 
logical  that  an  attempt  to 
put  a  rare  grid  square  on 
the  air  during  the  contest 
would  be  just  that  type  of 
operation. 

After  several  conversa- 
tions with  area  operators 
and  consulting  past  contest 
results,  it  became  apparent 
that  there  were  many  grid 
squares  that  hadn't  been 
heard  from  on  one  or  more 
bands  in  the  past  few  years. 
One  in  particular  that  stood 
out  was  grid  square  FN22,  an 
area  in  New  York  State  de^ 
scribed  by  the  coordinates 
between  the  42^  and  43° 
latitude  lines  and  the  74"^ 
and  76°  longitude  lines  (a 
grid  square,  as  defined  in  the 
Maidenhead  system,  is  2° 
wide  by  1  °  high).  This  area  is 
bounded  roughly  by  the 
Hudson  River  to  the  east, 
the  New  York  State  Thru  way 
to  the  north,  1-81  to  the  west, 
and  the  New  York/Pennsyl- 
vania border  and  Catskill 


Mountains  to  the  south. 

This  particular  grid 
square  manages  to  miss  al- 
together such  densely  popu- 
lated areas  as  Syracuse, 
Binghamton,  Albany,  Sche- 
nectady, and  Utica,  so  VHF 
and  UHF  activity  from  FN22 
is  usually  sparse.  This  lent 
further  weight  to  my  deci- 
sion since  you  don't  want  to 
be  competing  against  a 
stronger,  better  equipped 
station  in  your  grid  if  you  ex- 
pect to  get  a  lot  of  calls  on  a 
DXpedition!  The  only  ques- 
tions left  to  resolve  were 
what  bands  to  operate  on, 
where  to  operate  them  from, 
and  what  equipment  to  use 
during  the  operation. 

After  studying  the  contest 
results  of  the  past  year,  it  be 
came  apparent  that  two 
bands  could  be  considered 
"scarce"  from  FN22:  432 
MHz  and  1296  MHz.  In  fact, 
1296  operation  from  FN22  is 
downright  rare,  since  1  know 
of  only  one  other  129fr'MHz 
station  there  (set  up  by  Joe 
Reisert  WIJR  several  years 
ago)>  The  past  few  VHF  and 
UHF  contests  have  heard  no 


activity  from  FN 22  on  this 
band.  432  MHz  has  been  on 
from  FN22,  but  usually  only 
during  the  contest  periods. 
|ohn  Lindholm  W1XX  has 
put  a  station  on  this  band 
during  the  contests,  but 
many  contesters  have  man- 
aged to  miss  his  signal. 

Now  that  the  frequencies 
were  decided,  the  choice  of 
location  became  para- 
mount. Since  FN22  encom- 
passes so  many  square  miles 
(7107  square  miles,  to  be 
precise),  t  certainly  had 
many  choices  The  most  im- 
portant factor  was  being 
near  the  activity.  Experi- 
enced VHF/UHF  contesters 
on  the  East  Coast  know  that 
this  means  being  near  the 
population  belt  that 
stretches  from  Washington 
DC  all  the  way  up  the  East 
Coast  to  Boston.  Tradition- 
ally, the  top-scoring  stations 
in  the  various  VHF  and  LIHF 
contests  have  come  from 
between  the  Philadelphia 
area  and  Connecticut/Mas- 
sachusetts. I  needed  to  find 
a  suitable  spot  to  be  able  to 
work  into  this  belt.  It  had  to 
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Superb  audio  quality  •  Virtually 
no  phase  noise  •  1 6*poie  crys- 
tal filter  •  Variable  bandwidth 
—  PBT  •  Continuous  tuning 
audio  filter  plus  notch  fil- 
ter •  Dual  noise  blanker  • 
Built-in  memory  keyer  • 
Low  noise  RF  preamp  • 
Dual  speed  QSK  •  Five 
function  meter  •  Fully 
AMTOR  compatible  • 
No  power  "fold- 
back"  into  high 
SWR  •  All  solid- 
state      broad 
band  design  • 
Built-in 
speech  pro- 


American 
made,  full 
one  year 
warranty 


Corsair  U 

HP  TRANSCEIVER 


See  your  dealer  or  write 


,  TENNESSEE  37«fi} 


Recruit 


a  Friend 
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Celebrate  25  years  of  73  for  Radio  Amateurs 

by  treating  yourself  and  a  feltow  ham  to  an  un- 
beatable subscription  offer! 

Here's  how  it  works — When  you  get  a  friend 
Id  enter  a  paid  subscription  to  73  for  the  low  one 
year  rate  of  $19.97,  you  can  renew  your  own 
subscription  for  an  unbelievabiy  low  S12, 
50%  savings  off  the  regular  renewal  rate! 

You  don't  need  special  salesmanship  abili- 
ties. Simply  show  your  friend  73 's: 

•  high-qualfty  construction  projects  and  week* 
end  gadget  ideas. 

•  articles  about  satellite  TV,  or  about  the  grow- 
ing use  of  microcomputers  in  the  hamshack. 

•  monthly  ham  help  features  and  new  product 
news. 

•  international  reports. 

It's  that  easy-  73  will  sell  itself.  And  when  your  ham  friend  enters  his  name  and  address  on  the 
coupon  or  attached  card,  youll  get  your  73  subscription  renewal  for  half-price. 
But  hurry!  This  special  offer  is  available  for  a  limited  time  only. 
So  grab  a  ham  friend,  grab  a  pen,  and  come  join  the  73  silver  anniversary  super-savings  celebration! 
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n  We  want  to  join  the  73  celebration — a  new  paid  subscription  for  my  friend, 
°   and  a  renewal  for  me  at  50%  off. 
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SEND  ME  ONE  YEAR  OF  73  FOR  RADIO 
AMATEURS  AT  THE  LOW  SUBSCRIPTION 
PRICE  OF  $19.97. 

ID  Payment  Enclosed 

n  VISA    D  AE    D  MC 

Card  # Exp.  Date 

Signature 

Name 


BECAUSE  I  GOT  A  FRIEND  TO  SUBSCRIBE 
TO  73,  EXTEND  MY  SUBSCRIPTION  FOR 
ONE  YEAR  FOR  ONLY  $12.48! 

C  Payment  Enclosed    D  MC 
D  VISA    D  AE    n  Bill  Me 


Card# 


Exp.  Date 


Signature 
Name 


"E^jl 


Address 

City 


State 


Zip 


Address 

City 


State 


Canada  £  Mqkco  $2?-07,  Rx?ign  Si^^noe  S33  97,  One  year  only.  US  funds  drawn 
on  US  bank.  Foreign  atrmaX,  piaese  inqLJirQ.  35NR6J 


Canada  &  Ms^ico  SK.48,  Foreign  Surlace  S22.4B,  One  year  onty,  US  funds 
drawni  on  US  bank.  Foreign  airmahl,  plsafie  inquire.  35NR6K 
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be  high.  It  had  to  be  accessi- 
ble by  car  And  it  had  to  be  a 
short  distance  from  my 
home  location  in  northern 
New  Jersey. 

One  particutar  location 
was  intriguing  and  kept 
coming  to  my  attention.  In 
the  lower  Catskill  Moun- 
tains stands  one  of  the 
higher  mountains  in  the 
Northeast  Slide  Mountain, 
which  tops  out  at  4210  feet 
above  sea  level.  Nestled  in  a 
cluster  of  somewhat  smaller 
peaks  {around  3700-3800 
feet),  it's  very  difficult  to 
spot  from  the  ground  unless 
you  happen  to  be  by  the 
Ashokan  Reservoir  on  a 
clear  day.  Slide  Mountain  is 
located  on  the  very  southern 
border  of  FN22  —  in  fact,  the 
42 '^  latitude  line  runs  across 
the  south  face  of  the  moun- 
tain, just  below  the  peak. 
(How's  that  for  close!)  What 
appealed  to  me  most  of  all 
was  that  a  station  set  up  on 
Slide  Mountain  would  have 
a  virtually  unobstructed 
shot  to  the  east  south,  and 
west,  with  only  a  slight 
shadow  to  the  north/north- 
east from  the  northern  Cat- 
skills. 

The  decision  was  made. 
Slide  Mountain  would  be 
the  DXpedition  site.  Having 
been  up  the  mountain  ear- 
lier in  October  of  1984,  I  felt 
confident  that  a  small  light- 
weight backpack  station 
could  be  assembled  and 
brought  up  by  one  person. 
(Would  those  words  come 
back  to  haunt  me  later!)  The 
mountain  itself  ts  not  acces- 
sible by  car,  but  you  can 
drive  to  the  base  and  nego- 
tiate several  trails  to  the  top. 
My  previous  hike  up  had  uti- 
lized the  western  trail,  which 
begins  at  2500  feet  above 
sea  level  and  rises  1 700  feet 
in  2 J  miles  of  old  carriage 
trail  Not  a  bad  climb  with  a 
light  bag— just  about  1  hour 
to  the  top.  And  what  a  view! 
There  used  to  be  an  obser- 
vation tower  on  the  moun- 
tain years  ago.  The  best  view 
is  had  by  proceeding  to  the 
east  face  at  the  summit. 
From  here  you  can  drive  re- 


peater owners  up  and  down 
the  East  Coast  crazy  with  a 
handie-talkie  and  a  few 
Watts, 

About  five  years  ago,  the 
decision  was  made  by  the 
Catskill  Parks  Authority  and 
the  New  York  State  Depart- 
ment of  Conservation  to  re- 
strict camping  and  over- 
night stays  in  the  Catskills 
above  the  35QO-foot  level 
This  was  intended  to  curb  se- 
rious erosion  of  the  tops  of 
many  of  the  popular  peaks.  I 
thought  long  and  hard  about 
this  rule,  since  it  would  put  a 
serious  crimp  in  any  over- 
night operation  Perhaps,  I 
thought  I  could  arrange  a 
way  to  stay  up,  keep  warm, 
and  operate  without  ac- 
tually setting  up  a  perma- 
nent tent  site.  Of  course, 
campfires  were  out  of  the 
question,  so  food  would 
have  to  consist  of  trail  mix 
and  sandwiches.  Hot  liquids 
could  be  brought  up  in  a 
thermos  if  needed. 

Shortly  thereafter,  I  an- 
nounced my  plan  to  Steve 
Katz  WB2WIK,  who  I  must 
say  is  never  short  on  enthu- 
siasm. He  proposed  that  he 
come  along  to  lighten  the 
load  and  to  allow  a  more  so- 
phisticated station  setup.  I 
quickly  agreed,  eager  for  the 
help  and  companionship. 
While  we  were  at  Dayton  in 
April  we  told  as  many  VHF 
and  UHF  operators  as  we 
could  about  the  impending 
trip.  Subsequent  announce- 
ments were  made  on  as 
many  of  the  East  Coast  VHF 
and  UHF  nets  as  we  could 
check  into,  and  personal 
correspondence  to  area 
hams  played  up  the  opera- 
tion. After  all  we  wanted  to 
make  sure  someone  was  ac- 
tually looking  for  us  when 
we  got  on  the  air! 

!  must  admit  we  met  with 
a  little  skepticism  The  pre- 
vailing comment  was,  "If 
Slide  Mountain  is  such  a 
great  location,  why  hasn't 
anyone  operated  from  there 
in  a  contest?"  Well  that  was 
only  partially  true,  as  sev- 
eral stations  had  indeed 
been  active  back  in  the  60s 


before  the  camping  restric- 
tions were  put  into  effect. 
But  I  insisted  that  we  would 
persevere  and  those  who 
looked  for  us  on  12%  MHz 
would  indeed  work  a  rare 
grid  square 

Work  proceeded  on  the 
station  equipment.  Steve  lo- 
cated and  bought  two  mo- 
torcycle batteries,  both 
rated  at  1 2:5  volts  and  1 4  Ah. 
To  test  these  batteries,  he 
first  charged  them  up  and 
used  them  to  run  the  exciter 
on  his  2-meter  repeater  for 
several  days.  After  a  moder- 
ate duty  cycfe,  the  voltage 
was  found  to  have  dropped 
to  11.5  volts,  which  was  en- 
tirely acceptable.  The  bat- 
teries weighed  in  at  8  and  10 
pounds* 

While  at  Dayton,  I  visited 

the  VHF  Shop  booth  and 
after  talking  with  Tom  Wald- 
rin  KQ3R  who  runs  the  store, 
I  decided  to  invest  a  coupfe 
of  hundred  dollars  into  an 
SSB  Electronics  1296  10- 
Watt  amplifier.  The  drive  re^ 
quirements  were  .5-,7  Watts 
at  12%  MHz,  which  I  could 
supply  with  no  difficulty 
from  a  Microwave  Modules 
MMT1 296/1 44  transverter. 
Ivars  Lauzums  KC2PX  made 
available  to  us  a  Microwave 
Modules  MMT432/144 
transverter  with  10  Watts  of 
output.  It  was  lightweight 
and  reliable  (we  thought). 
Antennas  consisted  of  a  21- 
element  432-MHz  F9FT  yagi 
from  the  VHF  Shop  and  a  23- 
element  1296-MH2  F9FT 
yagi  I  had  picked  up  used. 
But  what  to  use  for  masting? 

Jerry  Meckenberg  K2J  WE 
came  to  the  rescue  with  sev- 
eral  pieces  of  lightweight 
army  masting  he  had  in  his 
garage.  Steve  selected  four 
pieces  of  this  mast  material 
which  weighed  about  4 
pounds  per  section,  and  we 
drilled  the  joining  sections 
to  allow  pinning  them  to- 
gether for  added  security.  A 
South  River  3-foot  tripod  an- 
tenna base  was  selected  to 
hold  the  masting  in  place. 
Coax  sections  of  30'  each 
were  made  up  as  feed  lines, 
using   Belden   8214  on  432 


Photo  A.  Pete  Putman  KT2B 
loaded  up  with  70  pounds  of 
equipments  The  K2XR/2  ex- 
pedition up  Slide  Mountain 
begins. 

MHz  and  Belden  9913  on 
12%  MHz.  Finally.  I  discon- 
nected the  finaf-amplifier 
module  on  my  Kenwood  TR- 

9000  so  as  to  save  unneces- 
sary drain  on  the  batteries. 
The  output  from  the  driver 
stage  (approximately  50 
mW)  was  sufficient  to  power 
both  transverters  to  full 
rated  output  without  using 
the  supplied  1 5-dB  pads. 

A  short  vacation  trip  up  to 
Mt.  Equinox  in  southern  Ver- 
mont over  Memorial  Day 
would  provide  us  with  a  test 
of  the  stations.  Mt.  Equinox 
is  a  popular  contest  site  and 
lies  just  west  of  Manchester, 
Vermont.  Topping  out  at 
3850  feet,  it  offers  truly 
spectacular  views  in  all  di- 
rections. We  had  set  up  sev- 
eral schedules  with  the  folks 
back  in  New  lersey  on  both 
bands,  hoping  to  make  corn 
tacts  that  Sunday  morning 
before  we  headed  back  to 
New  Jersey, 

Sunday  morning  came 
and  with  it  dense  rain 
clouds!  Steve  got  me  up  at 
7:30  am  and  we  headed  out 
to  the  parking  lot.  The  air 
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was  chilly  and  wet,  but  as- 
sembly of  the  masting,  an* 
tennas,  and  two  stations 
went  quickly.  AH  was  going 
well  until  we  keyed  up  the 
432-MH2  Microwave  Mod- 
ule and  discovered  it  was 
only  developing  1  Watt  of 
output.  This  was  a  strange 
turn,  as  the  unit  had  until 
now  been  performing  flaw- 
lessly. Everything  else 
checked  out  OK  — swr,  ca- 
bles, dc  power —and  we  de- 
cided what  the  heck,  we'd 
get  on  and  see  what  could 
be  worked.  Contacts  were 
made  in  short  order  with 
KC2PX,  K2IWE,  Ralph 
N2BMN,  and  others  with  our 
pip-squeak  power  on  432 
MHz.  We  then  tried  to  raise 
KC2PX  on  1296  to  no  avail, 
even  though  all  was  well  on 
that  band.  Perhaps  the  dense 
clouds  were  absorbing  our 
signal.  Herb  K2LNS  tried 
vainly  to  hear  our  lOWatt 
signal  and  called  a  long  CQ 
with  his  100  Watts,  which  we 
did  copy  with  some  diffi- 
culty. This  proved  out  our 
theory  of  the  clouds  and 
storm  system  playing  havoc 
with  the  1296  signal! 

After  arriving  back  in  New 

Jersey,  the  first  order  of  busi- 
ness was  to  repair  the  432* 
MHz  Microwave  Module. 
Unfortunately,  Murphy  was 
with  us  and  the  unit  now  re- 
fused to  put  out  any  power 
at  all  I  Not  only  that,  a  short 
then  developed  on  the  i-f 
board,  rendering  the  unit 
useless.  Not  having  ade- 
quate documentation  on 
this  unit,  I  shipped  it  off  to 
Hans  Peters  VE3CRU  for  re- 
pairs and  considered  our  di- 
lemma. What  could  we  use 
on  432  that  was  lightweight 
and  reliable? 

A  call  to  Tom  KQ3R  at  the 
VHF  Shop  followed.  He  told 
me  about  a  100-mW  trans- 
verter  he  had  in  stock  along 
with  a  companion  432-MHz 
10-Watt  amplifier  from  SSB 
Electronics.  The  price 
sounded  reasonable  and  I 
traveled  out  to  Mountain- 
top,  Pennsylvania,  to  meet 
Tom  in  person  and  pick  up 
the  two  units.  The  trans- 
verter  was  preassembled 


Photo  B.  KJ2B  trying  to  stay  warm  in  50^  temperatures 
white  or}  432  MHz,  Note  the  modified  British  Airways  head- 
set on  the  wool  cap— lightweight  and  reliable. 


(which  was  a  real  time-saver) 
but  the  amplifier  was  a  kit 
Tom  assured  me  it  was  a 
quick  2-hour  kit  and,  not  one 
to  be  afraid  of  a  soldering 
iron,  I  took  it  home  and  set 
to  work. 

The  amplifier  did  indeed 
go  together  quickly,  but  I 
was  unable  to  obtain  more 
than  4  Watts  of  output  from 
it  with  full  drive.  Substitut- 
ing several  transistors  re- 
sulted in  more  output,  but 
only  about  b-7  Watts  maxi- 
mum. The  amplifier  devel- 
oped an  instability  con- 
dition and  blew  two  rf 
chokes  as  well  as  the  driver 
I  was  convinced  that  Mur- 
phy was  indeed  wielding  his 
influence  over  our  DXpedi- 
tion.  Finally,  a  decision  had 
to  be  made  and  Steve  made 
it— he  modified  his  KLM 
Echo  70  432-MHz  trans- 
ceiver to  have  age  and 
to  accept  a  Janel  432-MHz 
CaAsFET  preamplifier.  It 
was  heavy,  but  it  was  all  we 
had  left  to  fall  back  on  — 
and  there  were  only  three 
days  until  our  trip  started! 
As  bad  as  I  felt  about  taking 
all  that  extra  weight,  I  had 
no  choice  left. 

Friday  night  found  the 
two  of  us  boxing  up  sup- 
plies, radios,  cables,  food, 
and  drink.  (  finished  the 
weigh-in  and  came  up  with 
some  distressing  news:  The 
total  weight  would  be  just 
over  50  pounds  per  person! 


That's  not  a  light  load,  espe- 
cially when  you  haven't 
gone  mountaineering  or 
backpacking  in  about  ten 
years.  The  problem  was  that 
nothing  could  be  eliminated 
to  reduce  the  weight  load,  as 
we  had  pretty  much  cut 
everything  down  to  the  es- 
sentials (or  so  we  thought). 
Two  multimode  radios,  one 
transverter,  one  power  amp, 
four  mast  sections,  two  an- 
tennas, a  wattmeter,  two 
batteries,  keyers,  paddles, 
phones,  two  sleeping  bags,  a 
tent,  two  canteens,  ponchos, 
coax,  tools,  clip  leads  (essen- 
tial items),  food,  clothes, 
and  flashlights  comprised 
our  equipment  list.  Not  only 
that,  we  managed  to  stuff 
just  about  all  of  it  into  two 
Kelty  backpacks. 

Saturday,  June  8,  1985, 
dawned  cool  and  rainy  Oh, 
no— not  another  repeat  of 
Mt  Equinox!  I  called  Steve 
and  said  that,  unless  it  was 
hailing  or  severe  thunder- 
storms were  raking  Slide 
Mountain,  we  ought  to  try  it 
He  agreed,  and  an  hour  later 
we  were  on  our  way  to  the 
mountain. 

A  quick  stop  for  a  late 
breakfast  at  Homer's  in  Port 
Jervis  allowed  us  to  load  up 
our  stomachs  and  save 
space  for  the  dinner  mate- 
rials in  our  backpacks.  90 
minutes  later  we  arrived  at 
the  base  of  the  mountain, 
having  driven  through  alter- 


nate rainy  and  sunny 
weather.  It  looked  like  the 
storm  system  might  break 
after  all!  We  pulled  into  a 
sheltered  parking  area  at  the 
base  of  the  trail  and  began 
loading  each  other  up.  Let 
me  tell  you,  50  pounds  may 
not  sound  like  much,  but 
when  ifs  on  your  back  it 
feels  like  150  pounds!  In 
fact,  we  both  became 
quickly  aware  that  we  had 
brought  more  than  100 
pounds  of  stuff  with  us.  The 
ranger  on  duty  helped  us 
load  up  and  estimated  my 
pack  to  be  close  to  70 
pounds!  Steve's  pack 
weighed  in  at  50  or  more,  so 
our  work  was  definitely  cut 
out  for  us  this  morning. 

Whatever  we  couldn't  put 
into  the  packs  we  strapped 
to  our  backs  using  elastic 
stretch  cords  — Cod's  gift  to 
backpackers.  I  wound  up 
with  the  TR-9000.  Echo  70, 
1296  amp,  one  battery, 
flashlight,  canteen,  tools, 
food,  clothes,  sleeping  bag, 
tent,  and  the  two  antennas 
(broken  down  and  wrapped 
in  our  ground  cloth).  Steve 
carried  the  1296  transverter, 
the  other  battery,  both  key- 
ers,  paddles,  coax,  water, 
thermos,  food,  tripod,  the 
other  sleeping  bag,  and 
flashlight.  In  addition,  we 
both  carried  two  sections  of 
mast  material,  Photo  A 
shows  me  loaded  up. 

We  started  out  minus  one 
canteen  and  the  wattmeter, 
since  room  and  weight  pre^ 
eluded  either  Our  reasoning 
was  that  if  the  stations  didn't 
work  right  now,  there  wasn't 
anything  we  could  do  about 
it  at  the  top.  Also,  there  is  a 
spring  near  the  top  on  the 
east  trail,  although  it's  quite 
a  climb  if  your  relatives 
aren't  mountain  goats.  The 
trail  immediately  got  rough, 
with  a  steep  climb  up  an  old 
stream  bed  and  some  rocks 
in  order  to  join  the  aban- 
doned wagon  trail,  At  this 
juncture,  2  miles  from  our 
objective,  we  knew  we  were 
in  trouble.  Both  Steve  and  I 
were  very  overloaded.  We 
stripped  down  to  T-shirts 
and  shorts  to  cool  off  and 
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had  to  make  frequent  "back 
breaks''  to  reduce  the  strain 
on  our  shoulders.  Carrying 
two  masts  apiece  added  to 
our  discomfort,  since  we 
couldn't  use  our  hands  to 
pull  up  the  back  frame  and 
readjust  its  weight  on  our 
backs. 

To  further  complicate 
matters,  it  began  to  rain 
again,  At  the  lowerelevation 
this  wasn't  a  big  problem  be- 
cause the  dense  tree  cover 
kept  us  dry.  As  we  started 
edging  closer  to  the  3(XX)- 
foot  mark,  it  became  quite 
wet  and  we  were  forced  to 
put  ponchos  on.  The  going 
was  very  slow,  and  the  packs 
felt  like  boulders!  Steve  in 
particular  was  getting  very 
tired,  and  not  being  inclined 
to  be  tried  for  "hamicide/'  I 
suggested  frequent  rest 
breaks  with  the  packs  off. 
These  worked  well,  except 
we  didn't  want  to  put  the 
packs  back  on  afterwards! 
Needless  to  say,  we  were 
constantly  gulping  down  the 
contents  of  our  lone  can- 
teen, secure  in  the  knowl- 
edge that  somewhere  up 
there  was  a  running  spring. 
The  trail  mix  came  in  handy 
for  energy,  but  there  was  no 
substitute  for  the  rest  pe- 
riods. Steve  came  up  with  a 
novel  method  of  leaning 
over  to  put  the  weight  of  the 
pack  square  on  his  back  and 
relieve  his  shoulders.  I  took 
to  leaning  on  the  two  mast 
sections  and  propping  up 
my  frame.  But  no  amount  of 
this  rest  would  get  us  to  the 
top,  so  on  we  trundled. 

It  was  a  great  lift  to  our 
spirits  when  we  finally 
reached  the  3500-foot  level. 
After  all,  we  had  been  on  the 
trail  for  nearly  three  hours 
and  we  were  beginning  to 
wonder  if  we'd  actually 
make  it  to  the  top.  What 
didn't  make  us  feef  so  good 
was  the  number  of  hikers 
that  had  passed  us  on  the 
way  up  and  were  now  com- 
ing back  down  after  reach- 
ing the  top.  This  was  a  slow 
journey.  Shortly  thereafter, 
we  attained  the  shoulder  of 
Slide  Mountain,  where  we 
hiked  into  coniferous  trees 


and  out  of  the  rain.  What  a 
spectacular  view  of  the 
Catskillsl  We  took  another 
rest  break  for  20  minutes 
and  assessed  the  balance  of 
our  trip  — about  .65  miles.  It 
didn't  seem  too  difficult, 
since  we  were  now  hiking 
along  a  very  level  trail  with 
an  occasional  slope  up- 
wards. 

The  final  leg  took  nearly 
35  minutes  to  go  the  .65 
miles,  as  we  were  both  just 
running  out  of  energy,  and  it 
was  a  welcome  relief  to  see 
the  concrete  footings  from 
the  old  observation  tower 
at  the  summit.  We  had 
dropped  the  masts  about  .2 
miles  back  to  allow  us  to  use 
our  hands  while  scrambling 
up  the  last  few  rocks  on  the 
trail.  I  quickly  dumped  my 
backpack  (my  shoulders  felt 
just  then  like  they  were  full 
of  helium  gas)  and  ran  back 
down  the  trail  to  get  the 
masts  Steve  collapsed  in 
the  clearing  I  had  picked  out 
and  took  a  quick  nap.  After 
a  scramble  to  the  spring  to 
replenish  our  water  supply, 
we  set  to  work  putting  sta- 
tion K2XR/2  on  the  air. 

The  mast  setup  and  sta- 
tion connections  worked 
flawlessly.  At  about  7:45  pm 
Steve  began  testing  each 
station  to  make  sure  all  was 
working,  while  1  wolfed 
down  some  sandwiches  and 
trail  mix.  Another  complica- 
tion arose  in  that  while  the 
weather  had  cleared  up,  it 
was  becoming  very  cool  —  in 
fact,  downright  cold.  Off 
came  the  shorts  and  on  went 
long  jeans,  a  sweatshirt,  and 
a  wool  hat.  (At  this  time  I 
thought  I  might  be  suffering 
from  a  mild  hypothermic 
condition  —  since  I  felt  se- 
verely chilled  and  had  not 
eaten  much  — so  the  hat  and 
a  pair  of  gloves  came  in 
handy )  Steve  felt  fine  and  at 
8:00  pm  K2XR/2  burst  onto 
the  airwaves  on  432.110 
MHz.  I  finished  my  hot 
chocolate  and  soup  and  set 
about  getting  on  12%  MHz. 

Was  this  a  good  site?  You 
E>etcha !  Steve  worked  1 7  sta- 
tions  and  8  grids  in  the  first 
hour,  while  I  managed  to 


Photo  C  The  antertnas.  The  mast  was  rotated  using  the  time- 
honored  "Armstrong''  method. 


contact  5  stations  in  5  grids 
in  the  same  period.  By  the 
way,  the  latter  figure  is  a 
very  good  Q  rate  for  a  band 
that  most  people  only  oper- 
ate on  asked  basis!  It  was  es- 
pecially fun  to  call  CQ  on 
1 296  (unheard  of  most  of  the 
timej  and  work  stations  off 
the  side  of  the  23-element 
beam.  W1RIL  in  Worcester, 
Massachusetts,  was  worked 
in  exactly  this  fashion,  as 
were  K3MTK  in  Pennsylva- 
nia and  W2SZ/1  in  Massa- 
chusetts. The  air  tempera- 
ture continued  dropping,  so 
Steve  and  I  unrolled  the 
sleeping  bags  to  operate 
from. 

Photo  B  shows  me  oper- 
ating in  my  "warm"  outfit 
(yes,  I  could  hear  the  head- 
phones through  that  wool 
cap)  and  Photo  C  shows  the 
mast  which  was  rotated  by 
hand.  What  the  heck,  it  was 


faster  than  a  Ham-MI  On 
and  on  we  went,  swinging 
the  beam  in  all  directions. 
What  amazing  signals!  Jerry 
K2JWE,  who  had  lent  us  the 
mast  was  our  first  contact 
and  he  didn't  take  too  kindly 
to  our  suggestion  of  leaving 
it  up  there  when  we  came 
back  downf  As  the  evening 
wore  on,  the  temperature 
dropped  to  about  45°,  but 
the  skies  were  crystal  clear 
An  amateur  astronomer 
would  have  a  ball  on  Slide 
Mountain  with  a  good  tele- 
scope. The  ranger  set  up  his 
tent  and  spent  the  next  hour 
watching  and  listening  to  us 
working  stations,  exchang- 
ing grids,  calling  out  beam 
headings,  setting  up  skeds, 
and  operating  CW,  the  latter 
which  he  found  fascinating. 
The  QSOs  kept  coming, 
although  somewhat  slower 
now  as  the  bands  died  down. 
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Photo  D.  WBlWfK  on  Sunday  morning  on  432  MHz.  The 
ledge  in  the  rock  conveniently  holds  a  paddle  and  the  log. 
The  1296  station  is  on  the  right 


We  didn't  know  that  6  me- 
ters had  been  open  all  day  to 
the  Midwest  and  South, 
which  kept  a  lot  of  stations 
off  the  UHF  bands.  This 
probably  also  explains  why 
we  didn't  hear  any  stations 
from  Buffalo  and  Rochester 
and  worked  just  one  from 
Ottawa,  Where  was  To- 
ronto? 

About  midnight  we  de- 
cided to  pack  it  in  since  the 
bands  had  pretty  much  been 
milked  dry.  Many  stations 
were  excited  to  work  us  on 
432  and  others  were  ecstatic 
to  have  finally  bagged  FN22 
on  12%.  My  last  few  con- 
tacts, including  K1PXE, 
N2BJ,  and  WA2FGK,  were 
made  from  inside  the  sleep- 
ing bag  with  paddle  and 
mike.  At  this  point,  we  had 
worked  46  stations  and  11 
grid  squares  on  432  MHz, 
and  15  stations  and  7  grid 
squares  on  1296  Impressive 
totals  for  4  hours  of  work 
with  10  Watts.  We  decided 
to  hit  the  sack  and  get  up 
early  to  make  a  few  more 
contacts.  But  the  porcu- 
pines had  other  ideas. 

I  spent  the  better  part  of 
the  night  chasing  porcu- 
pines away  from  our  site,  for 
these  ornery  little  devils  like 
to  chew  on  anything,  and  I 
mean  anything  they  can  get 
their  teeth  into.  At  various 
times  throughout  the  night, 
they  tried  to  chew  on  the 
9913  cable,  my  gloves,  the 


transverter,  a  flashlight, 

Steve's  bag,  the  batteries, 
and  our  canteen.  The  best 
method  to  repulse  them  was 
a  large  stone  thrown  at  their 
backsides  But  as  soon  as  I 
fell  asleep,  they  returned 
and  lit  into  something  else. 
About  4:30  am  I  found  out 
that  "something  else''  was 
the  nylon  webbing  on 
Steve's  backpack,  which 
had  been  nearly  chewed 
through!  A  few  large  boul- 
ders chased  them  off  again 
(there  were  at  least  seven  or 
eight  around  us  at  ail  times) 
and  by  then  the  sun  was 
starting  to  come  up,  so  I 
gave  up  thoughts  of  getting 
any  sleep-  The  ranger  came 
by  about  4:45  and  we  talked 
for  a  short  while  about  the 
various  methods  used  to 
chase  off  the  porcupines,  in- 
eluding  the  heavy-rock 
method,  which  he  heartily 
endorsed-  He  claimed  he 
had  seen  one  eat  through  a 
tin  can  and  swallow  it  which 
I  didn't  doubt  for  a  minute 
considering  what  damage 
had  been  done  to  the  back- 
packs. 

Steve  had  completely 
zipped  up  his  bag  in  a 
mummy  position  and  rolled 
off  the  rock  into  the  trees, 
but  the  conversation  and 
sunlight  soon  woke  him  up 
and  we  watched  a  truly 
beautiful  sunrise.  Breakfast 
was  in  order,  and  out  came 
the  thermos  of  hot  choco- 


late and  soup.  Today's  spe- 
cial was  peanut  butter  and 
jelly  sandwiches  with  (you 
guessed  it)  trail  mix.  The 
bags  were  rolled  up  and  by 
6:20  am  we  were  back  on  the 
air  Photo  D  shows  Steve 
hard  at  work  making  con- 
tacts on  432,  and  he  looks 
like  he  just  sat  on  one  of  the 
visitors  from  the  night  be- 
fore. 

The  contacts  came  slowly 
but  picked  up  after  about  a 
half  hour  We  were  able  to 
work  another  14  stations 
and  2  new  grids  in  2  hours  on 
432,  while  1296  yielded  4 
new  stations  but  no  new 
grids.  We  finally  worked  a 
VE  CVE3FN)  on  432  and  got 
into  FM19  in  Maryland  and 
Virginia.  But  the  low  clouds 
from  the  day  before  per- 
sisted, leading  us  once  again 
to  think  that  moisture  ab- 
sorption was  working 
against  us. 

Finally,  at  about  8:30  lo- 
cal time,  we  decided  to  start 
packing  up  and  head  down 
the  mountain.  Our  decision 
was  aided  by  an  invasion  of 
the  largest  swarm  of  black 
flies  I've  seen  on  a  moun- 
tain. Out  came  the  Cutters  I 
The  flies  clustered  on  our 
damp  clothes  which  were 
hanging  on  a  guy  rope,  and 
hitting  the  clothes  with  a 
rock  caused  a  black  cloud  to 
rise  into  the  air.  The  ranger 
stopped  by  to  say  good-bye 
and  headed  down  the  moun- 
tain J  t  actually  took  us  from 
8:30  till  10:00  am  to  get 
ready  to  head  out  Perhaps 
this  was  because  we  didn't 
relish  the  thought  of  having 
to  carry  all  that  weight 
again.  Using  up  some  of  the 
food  helped,  as  did  empty^ 
ing  the  thermos,  but  the  bulk 
of  the  weight  was  still 
there— in  the  batteries,  the 
multimode  radios,  the  flash- 
lights, and  those  blasted 
mast  sections.  It  didn't  look 
like  an  easy  descent 

We  were  pleasantly  sur- 
prised to  see  how  easy  it  was 
going  down.  After  all,  grav- 
ity and  Mother  Nature  were 
on  our  side  this  time  and 
Murphy  was  nowhere  to  be 
found!  We  were  able  to 


cover  the  2.7  miles  down  in 
just  over  2  hours,  half  the 
time  it  took  us  to  get  up  to 
the  top.  We  arrived  at  the 
car  at  12:15  pm  and  I  was 
surprised  when  I  opened  it 
to  find  another  canteen  full 
of  cold  water.  Shower  time! 
Steve  had  fallen  back  a  bit 
but  appeared  from  the 
woods  about  10  minutes 
later,  got  to  the  car,  and  top- 
pled majestically  onto  the 
tailgate  (pack  and  all)  with 
the  words  '*Never  again!" 
After  a  short  repacking  pe- 
riod to  secure  the  batteries 
so  they  wouldn't  spill,  we 
headed  back  to  civilization 
and  a  lunch  of  hamburgers, 
hot  dogs,  onion  rings,  and 
beer. 

In  retrospect  I'd  have  to 
call  the  DXpedition  a  suc- 
cess, since  we  did  achieve 
our  objective,  which  was  to 
operate  from  the  top.  We 
were  both  disappointed  that 
there  wasn't  more  activity 
that  we  could  hear  on  the 
UHF  bands  (and  Tm  sure  the 
6-meter  propagation  caused 
a  lot  of  that),  but  it  was  im- 
pressive  to  call  CQs  on  1296 
and  work  stations  with  beam 
headings  90*^  away.  Try  that 
from  your  home  sometime 
on  the  UHF  and  microwave 
bands!  Our  injuries  were  mi- 
nor: Steve's  shoulders  and 
neck  required  some  TLC  and 
I  suffered  a  mild  burn  from 
the  back  strap  on  my  shoul- 
der blade,  which  some  lo- 
tion took  care  of,  All  the 
equipment  made  it  back  in 
one  piece,  although  the 
12%  antenna  broke  two  ele- 
ments on  the  climb  down 
and  the  432  antenna  bent  a 
few. 

Would  we  do  it  again? 
Maybe,  although  with  nnofe 
help  since  it  is  a  real  cUntb 
when  you're  loaded  down. 
But  it's  kind  of  a  nice  feeling 
to  realize  that  you've  set  a 
goal  for  yourself,  something 
that  no  one  else  has  done, 
and  carried  it  off.  That's 
what  makes  ham  radio  excit- 
ing for  me.  As  for  Steve?  He 
summed  it  up  at  the  3500- 
foot  level  on  our  way  up  Sat- 
urday: "just  leave  me  here 
to  die/'B 
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Panasonic 

The  Panasonic  Command  Series: 

tuning,  you'll  hear  the 

Now  it's  easy  to  listen  in  on  the  world's  hot  spots. 
With  the  Panasonic  RF-B600  Command  Series 
FM/LW/MW/SW  receiver 

Its  advanced  mjcrocomputer-controlled  tuner  lets 
you  preset  up  to  nine  different  frequencies.  And  reach 
them  at  the  touch  of  a  button.  Or,  press  the  appropriate 
buttons  and  tune  in  any  desired  frequency  with  direct 
access  digital  tunrng.  It'll  lock  right  in  to  every  signal 
with  a  PLL  quartz-synthesized  tunet  Once  tuned  in,  the 
Panasonic  double  superheterodyne  system  helps  deliver 
a  dean,  consistent  signal. 

There's  even  built-in  auto-tuning  to  let  you  scan  the 
shortwave  band  automatically,  as  we  I  as  manually.  All 
this  means  you  can  tune  in  Bed  in,  pick  up  Paris,  or  locate 
London  in  an  instant  Without  dialing  all  over  the  band. 


Qatteiiei  not  mclutied 


With  double  superheterodyne 
world  loud  and  dear. 

Both  the  RF-B600  and  the  RFB300  are  packed  with 
features  and  built  to  go  anywhere. 

The  Panasonic  Command  Series  offers  something 
for  everyone.  With  equipment  sophisticated  enough  to 
impress  the  most 
avid  enthusiast,  and 
automatic  features 
that  get  you  where 
you  want  to  be.  Fast- 

There's  a  whole 
woHd  out  there 
that's  waiting  to  be 
heard.  Tune  in  to  it 
with  the  Panasonic       rf  b3«j 
Command  Series,  ^^ 
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just  slightly  ahead  of  our  time: 


Luis  E.  Suar^z  OA4KO/W5 
Apartsdo  66994 
Caracas  1061 -A 
Venezueia 


Toss  Out  Your  Tubes! 

Replace  them  with  high-performance  FETs  - 

OA4KO  shows  you  how. 


The  purpose  of  this  arti- 
cle is  to  encourage  am- 
ateurs to  modify  all  of  those 
vacuum-tube  accessories 
getting  dusty  in  the  base- 
ment. The  general  rules  rec- 
ommended here  apply  very 
well  to  any  stage  using 
vacuum-tube  triodes  or 
pentodes  as  oscillators  or 
amplifiers.  They  can  be  re- 
placed by  unijunction  FETs 
almost  without  circuit  mod- 
ifications. As  a  bonus  you 
get  lower  power  consump- 
tion with  better  gain,  noise- 
figure,  and  intermodulation 
specs.  A  little  bit  of  theory  is 
explained  and  an  actual 
modification  is  described. 
This  article  began  back  in 


1959  in  Peru  when,  one  day, 
I  received  TV  Channel  2 
from  Cuba  and  Venezuela, 
That  was  the  best  year  for 
propagation  conditions  I 
have  ever  seen!  If  Channel  2 
was  so  well  received  on  a 
normal  TV  set  with  an  in- 
door antenna  (there  was  no 
Channel  2  in  Lima  at  that 
time!  then  I  supposed  that 
the  6-meter  band  would  be  a 
good  choice  for  DX,  too- 
However,  my  Novice  license 
kept  me  out  of  that  band  un- 
til  the  early  Sixties. 

During  those  days,  the 
most  modern  trsinsmitter 
tube  available  was  the  6146, 
a  good  tube  up  to  60  MHz. 
There  were  very  reliable 


triodes  for  VHF  receivers, 
most  developed  for  televi- 
sion sets  and  featuring  a 
very  low  noise  figure  and 
high  transconductance. 
Many  war-surplus  goods  for 
VHF  wer^:  available,  too,  at 
very  reasonable  prices.  I 
talked  with  experienced  fel- 
low amateurs  and  decided 
to  make  a  visit  to  my  local 
radio  shop  just  to  see  what 
was  av3ti[able.  The  visit  was 
discouraging.  The  best 
choices  vyere  a  Globe  Scout 
for  a  transmitter  and  the 
Hallicrafters  S-40  for  a  re- 
ceiver, but  the  goods  were 
out  of  my  price  range.  For- 
tunately, we  were  in  the 
''byrld-it-yourself ''  daysl 
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Fig.  1.   The  original  two-tube  6-meter  converter. 
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The  Globe  Scout  was 
priced  at  $119.95  wired,  and 
$99.95  as  a  kit  This  transmit- 
ter, marketed  by  World  Ra- 
dio Laboratories,  featured 
SO-to-b-meter  coverage,  AM 
plate  modulation,  crystal- 
lized frequency  control,  5 
tubes  (including  the  new 
6146),  and  a  self-contained 
power  supply.  If  desired,  a  6- 
meter  vfo,  at  $49.95,  was 
available  as  an  accessory,  as 
was  a  vfo  for  the  HF  bands. 
It  furnished  a  full  65  Watts 
CW  and  50  Watts  phone.  [ 
still  have  the  brochure  I 
picked  up  which  has  the 
schematic  in  the  back,  as 
was  usual  with  all  Globe 
products,  I  remember  also 
the  Globe  Champion,  a  de- 
luxe transmitter  owned  by 
my  friend  Jose  Maria  OA4IL 
This  beautiful  300-Watt 
transmitter  was  well  beyond 
my  price  range. 

I  went  back  home  to  di- 
gest the  information  I  had 
gotten  at  the  store.  My  own 
transmitter,  the  Globe  Chief, 
had  two  807s  for  90-Watt 
CW  and  had  a  screen-grid 
modulator  to  go  AM,  The 
modulator  and  vfo  were 
homemade  and  really 
worked!  I  also  remember 
that  I  built  another  vfo  for 
Eduardo  OA4JR.  The  807s 
allow  no  operation  at  50 
MHz,  so  the  Globe  Chief 
was  discarded  as  a  candi- 
date for  modification.  My 
receiver,  a  used  Hallicrafters 
S-40,  had  no  6-meter  band 


and  the  price  of  the  new  Hal- 
licrafters  S-53A,  which  cov- 
ered up  to  54  MHz,  was 
prohibitive. 

1  decided  to  build  a  trans- 
mitter around  the  new  6146 
tube  and  to  swap  a  BC348 
surplus  HF  receiver  for  an* 
other  surplus  VHF  receiver. 
A  couple  of  days  fater  I  met 
Mark  Johnson,  the  owner  of 
the  radio  shop,  a  great  man 
and  better  friend  He  now 
lives  retired  in  the  US  but  is 
not  a  ham  any  more,  for  he 
was  not  well  disposed  to 
learning  the  code.  We  talked 
about  my  research  and  he 
suggested  that  I  buy  a  corv 
verter  for  my  receiver  and 
that  I  construct  the  transmit- 
ter That  same  night  we  went 
to  the  shop  and  he  showed 
me  the  converter.  It  also  was 
a  World  Radio  Laboratories 
product  the  model  6-PMC, 
and  featured  two  modern 
tubes  — the  6BQ7  (twin  tri- 
ode)  and  6U8  (triode/pent- 
ode).  1  hurried  home  with  the 
converter,  connected  it  to 
my  receiver,  and  received 
nothing  but  noise.  An  an- 
tenna was  needed!  I  cut  a  di- 
pole  and  called  a  friend  on 
forty  to  run  a  test.  1  transmit- 
ted on  40  and  received  on  6 
meters— and  was  treated  to 
the  clearest  signal  I  had  ever 
heard  in  my  short  life  as  an 
amateur.  No  QSB,  no  noise, 
no  whistles,  just  pure  AMI  I 
soon  had  a  three-element 
homemade  antenna  up,  fed 
by  my  homemade  transmit- 
ter, and  certainly  had  the 
most  enjoyable  experience 
in  my  career  as  a  ham. 

Then  came  SSB,  and  soon 
propagation  declined  I 
moved  to  Brazil  and  the 
converter  remained  on  a 
shetf,  Years  later,  all  of  my 
DXing  was  done  on  the  HF 
bands  using  my  Heath  SB 
line.  Even  then,  I  thought 
that  the  converter  was  a 
good  piece  of  equipment  de- 
serving a  revamping  During 
the  late  Sixties  I  always  had 
the  intention  of  modifying  it 
but  never  did  until  now, 

WRL'sfr^PMC 

ThefrPMC  is  a  tubed  con- 
verter developed  to  be  used 


fig.  2.  Construction  of  a  P- 
channet  FEZ 

with  any  one  of  three  differ- 
ent if  frequencies:  broad- 
cast band,  10  MHz,  or  28 
MHz.  The  unit  requires  200 
V  dc  at  1 5  mA  and  1 2  6  V  ac 
at  850  mA.  The  antenna  in- 
put connector  is  an  automo- 
bile antenna  type,  since  the 
equipment  was  intended  to 
provide  both  mobile  and 
fixed-station  operation.  The 
output  is  just  a  piece  of  coax 
to  be  attached  to  the  an- 
tenna terminals  of  the  re- 
ceiver. The  modern  design 
(at  the  time)  was  developed 
around  a  phenolic  printed 
circuit  board  and  mounted 
in  a  gray  painted  aluminum 
box. 

The  schematic  of  the  orig- 
inal converter  ts  shown  in 
Fig.  1 .  As  you  can  see,  the  cir- 
cuit is  very  simple.  It  has  a 
cascode  amplifier,  a  pent- 
ode mixer,  and  a  triode  crys- 
tal oscillator  The  oscillator 
injection  is  provided  by 
means  of  the  stray  capaci- 
tances. This  scheme  pro- 
vided a  low-no ise/high'ga in 
combination  with  very  low 
intermodulation  products. 
The  only  problem  encoun- 
tered was  that  the  PCB 
warped  due  to  the  high  tem- 
perature of  the  shielded 
tubesi  The  tubes  were 
placed  with  half  of  their 
body  inside  the  metal  box, 
hence  most  of  the  dissipated 
heat  remained  within  the  en- 
closure. 

WhatisaFET? 

When  !  decided  to  modify 
this  unit,  the  obvious  choice 
was  to  replace  the  tubes 
with  FETs.  They  work  very 
well  in  place  of  the  triodes 
and  pentodes  when  used  as 
class-A  amplifiers,  but  they 
cannot  be  used  as  class-B  or 
ciass-C  amps,  as  will  be  ex- 
plained later.  The  input 
impedance  of  a  FET  is  very 
high,  some  10  megohms    It 
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fig.  3.   Current  flow  in  a  properly  biased  P-channel  FET. 


has  very  low  noise,  very  high 
gain  and  excellent  intermod 
response. 

The  replacement  of  tubes 
by  FETs  is  very  easy  to  ac- 
complish, but  t  prefer  to  re- 
view some  basics  just  to 
have  a  background  that  a  I 
lows  you  to  attempt  the 
modification  of  simple 
tubed  equipment.  This  way 
you  will  know  how  it  is  done 
and  what  to  do  if  your 
equipment  is  not  the  Globe 
converter. 

Some  Theory 

A  field-effect  transistor, 
or  a  FET,  is  a  very  simple 
semiconductor  device.  It's 
much  simpler  than  a  bipolar 
transistor  since  it  is  just  a  bar 
of  silicon  with  a  dopant 
which  determines  its  polar- 
ity characteristic-  The  bar, 
for  example,  is  of  P-type  sili- 
con and  is  shown  in  Fig-  2. 
One  end  of  the  bar  is  called 
the  source  (S)  and  the  other 
end  is  called  the  drain  [D). 
Midway  across  the  bar  there 
are  two  small  N-type  regions 
which  are  connected  to- 
gether and  are  called  the 
gate  (C).  The  portion  of  the 
silicon  bar  between  the 
heavily-doped  gate  is  called 
the  channel  As  the  bar  is  of 
P-type  silicon,  our  FET  is 
called  P'ChanneL  Should 
the  bar  be  of  N-type  silicon, 
the  FET  IS  an  N-channet 
device. 

As  shown  in  Fig.  3,  the  cur- 
rent in  a  P-channel  FET  flows 
from  the  drain  to  the  source 
through  the  length  of  the 
channel.  Right  at  the  junc- 
tion, a  subtle  change  has 
taken  place— some  of  the 
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Fig   4.   Schematic  symbols 
for  FETs. 


free  electrons  in  the  channel 
have  filled  some  of  the  holes 

in  the  P  regions  Therefore, 
right  at  the  junction,  there  is 
a  symmetrical  crystal  struc- 
ture which  forms  a  barrier 
and  prevents  any  further 
combinations  of  holes  and 
electrons.  On  either  side  of 
the  junction,  there  is  a  small 
area  without  free  carriers 
called  the  depletion  region. 
For  proper  operation,  the 
gate  should  always  be  re- 
verse-biased when  refer- 
enced to  the  source.  The 
source  and  the  drain  are  in- 
terchangeable in  most  units 
if,  and  only  if,  the  internal 
geometry  is  symi.  itrical.  To 
stay  on  the  safe  side,  follow 
the  termmal  markings  and 
the  manufacturer's  recom- 
mendation. If  the  FET  is  a  P- 
channel  type,  the  drain  must 
be  connected  to  the  nega- 
tive side  of  the  power  supply 
and  the  gate  must  be  posi* 
tively  biased.  From  a  differ- 
ent perspective,  the  proper 
polarity  of  the  drain  can  be 
determined  by  thinking  of 
the  gate  as  being  shorted  to 
the  source.  The  polarity  of 
the  drain  should  then  re- 
verse-bias the  junction  at 
the  gate  drain  end.  The  po- 
larity of  the  drain,  with  re- 
Sf>ect  to  the  source,  is  then 
opposite  to  the  polarity  of 
the  gat  ith  respect  to  the 
source.  As  shown  in  Fig.  4, 
the   P-type   FET   symbol 
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Fig.  5.    Current  flow  as  a 
function  of  supply  voltage. 


shows  the  arrow  pointing 
away  from  the  junction, 
while  the  symbol  for  an  N- 
type  ha5  the  arrow  pointing 
toward  the  junction. 

As  you  vary  the  gate  po- 
tential, the  current  flow  is 
also  varied.  The  doping  level 
of  the  gate  is  very  large  corn- 
pa  red  with  the  channel; 
therefore,  when  the  p-n  junc- 
tion is  reverse-biased,  the  de- 
pletion region  will  extend 
into  the  channel  region.  The 
current  flows  through  the 
channel  linearly  as  the  sup- 
ply voltage  is  increased  until 
a  pinch-off  voltage  is 
reached  and  the  current  can- 
not increase  anymore  [see 
Fig,  5).  This  is  caused  by  the 
depletion  region  around  the 
gate  which  reduces  the 
channel  to  such  an  extent 
that  no  more  current  can 
flow  through  it.  The  deple- 
tion region  has  very  few  car- 
riers, so  its  conductivity  is 
very  low.  The  result  is  a  re- 
duction of  the  channel 
cross  section  and  hence  an 
increase  in  the  channel  resis- 
tance. 

Testing  FETs 

l[3ss  is  the  current  passing 
through  the  channel  when 
the  gate  is  biased  at  0  volts 
or  is  just  tied  to  the  source. 
This  current  reflects  the  gain 
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and  the  noise  figure  of  the 
PET  The  higher  this  current, 
the  higher  the  gain  and  the 
lower  the  noise  generated  is. 
The  setup  to  check  the  loss  is 
shown  in  Fig  6.  You  should 
always  use  the  drain-to- 
source  voltage  that  will  be 
used  in  the  actual  circuit. 
The  gate  is  connected  to  the 
source  and  the  current  is 
read  at  the  ammeter  in  series 
with  the  drain  supply.  Re- 
cord this  value  for  each  FET 
that  yoy  have,  I  will  show 
you  later  how  to  use  Ip^j  in 
an  actual  design. 

FET  Behavior 

FETs  are  semiconductor 
devices  and  are  affected  by 
changes  in  temperature.  The 
interesting  thing  is  that  an  in- 
crease In  temperature  de- 
creases the  current  flow  — 
the  reverse  of  a  normal  bi- 
polar transistor.  At  the  gate, 
the  increase  in  temperature 
increases  the  gate-channel 
leakage,  but  this  effect  is 
only  important  when  there  is 
a  very  high  resistance  in  the 
gate-to-source  circuit.  Nor- 
mally, temperature  is  of  no 
concern  in  the  amateur  ser- 
vice unless  you  install  FETs 
in  a  very  hot  environment.  In 
this  particular  case,  temper- 
ature is  something  to  be 
taken  into  account.  How- 
ever, most  FETs  will  with- 
stand temperatures  of  up  to 
T50^  C  if  they  are  properly 
biased. 


Like  vacuum  tubes,  FETs 
may  be  used  as  triodes  in 
common-source,  common- 
gate,  and  common-drain 
amplifiers,  corresponding  to 
common-cathode,  com- 
mon-grid, and  cathode-fol- 
lower tube  configurations, 
just  replace  the  plate  with 
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Fig.  6.  Three  FET  circuits. 
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the  drain,  the  grid  with  the 
gate,  and  the  cathode  with 
the  source.  Most  resistors 
and  capacitors  will  remain 
the  same  value,  with  a  few 
minor  changes.  However,  it 
should  be  noted  that  the  FET 
cannot  replace  a  triode  or 
pentode  if  the  stage  is  a 
class-B  or  -C  amplifier.  The 
FET  cannot  drain  current 
when  the  gate  (grid)  is  for- 
ward-biased, as  is  normal  for 
half  the  cycle  in  class-B  or  -C 
amplifiers. 

It  is  important  to  mention 
that  the  noise  figure  in  a  FET 
is  quite  lower  than  that  of  a 
bipolar  transistor  or  tube. 
But  remember  that  low 
noise  figures  are  obtained 
only  with  careful  circuit  ad- 
justment and  proper  selec- 
tion of  components.  Noise  is 
very  important  at  both  au- 
dio and  VHF/UHF  frequen- 
cies. At  HF  the  high  level  of 
atmospheric  noise  is  higher 
than  the  noise  generated  by 
FETs;  however,  a  low-noise 
audio  amplifier  is  an  advan- 
tage in  a  communications 
receiver.  In  this  regard,  an 
outstanding  combination  is 
a  FET  product  detector  and 
a  FET  audio  amplifier. 

In  general,  any  oscillator 
circuit  designed  around  a 
triode  may  be  used  with  a 
FET.  A  large  gate-to-source 
resistor  should  be  used  to 
limit  the  gate  current  to  a 
safe  value,  since  a  FET  oscil- 
lator does  not  operate  with 
gate  current.  When  the  gate 
goes  forward  biased  it 
merely  limits  the  drain-to- 
source  current.  Usually,  this 
resistor  is  already  installed 
in  the  tube  circuit  and  may 
have  a  value  near  100k 
Ohms.  The  signal  amplitude 
may  be  controlled  either  by 
varying  the  supply  voltage 
or  by  varying  the  source  self- 
bias  resistor  (see  Fig.  6). 

As  mixers  and  detectors, 
FETs  are  really  excellent. 
Here  is  where  the  FET's  low 
noise  and  freedom  from 
cross  modulation  is  of  real 
value.  The  best  operating 
point  is  achieved  with  a  bias 
equal  to  half  the  pinch-off 
voltage.   The  drain   current 


will  then  be  25%  of  loss  in 
static  operation  (without  sig- 
nal injection).  Refer  to  your 
list  of  li3ss  values  and  reserve 
the  units  with  higher  Ip^^  cur- 
rent for  the  amplifier  stage. 
Use  the  second-better  units 
for  the  mixer  stage.  Using 
the  same  setup  as  before, 
place  a  10k  pot  in  series  with 
the  source  and  adjust  the  re- 
sistance until  the  current 
drops  to  25%  of  original  l^^s 
value  [see  Fig.  6). 

For  minimum  cross  mod- 
ulation the  instantaneous 
sum  of  the  oscillator  and  sig- 
nal voltages  should  not  ex- 
ceed the  pinch-off  voltage  in 
low-level  mixers  with  signals 
in  the  uV  level.  When  signal 
levels  are  higher,  like  in  a 
second  mixer,  the  oscillator 
voltage  should  be  reduced, 
which  also  reduces  the  con- 
version gain.  There  is  a  draw- 
back, however;  The  inter- 
electrode  capacitance  is 
very  high  in  FETs  and  this 
may  cause  frequency  pull- 
ing. The  cure  is  to  use  an  iso- 
lation stage. 

For  product  detectors  the 
oscillation  infection  should 
be  reduced.  A  choke  or  high- 
impedance  transformer  is 
used  at  the  drain  output  to 
ensure  a  higher  voitage  and 
hence  higher  current  at  the 
drain.  The  choke  or  trans- 
former has  less  dc  resistance 
than  a  resistor. 

When  the  FET  is  used  as 
an  i-f  or  rf  amplifier,  bias  the 
device  at  ^2  'dss-  Not  too 
much  gain  is  lost,  mutual 
conductance  is  reduced  by 
only  30%,  and  stability  is  en- 
sured. The  procedure  is 
shown  in  Fig.  6. 

For  RC-coupled  ampli- 
fiers, choose  the  load  and  se- 
lect  the  bias  to  drop  the 
voltage  across  load  to  half 
the  supply  voltage.  Use  the 
same  setup  shown  in  Fig,  6. 
The  RL  is  the  chosen  load 
and  a  voltmeter  reads  the 
voltage  across  this  resistor. 
Remember  to  use  the  units 
with  higher  Ip^^  for  high-gain 
preamplifiers  to  get  a  lower 
noise  figure. 

Throw  Away  Your  Tubes! 

My  first  step  was  to  pull 


out  the  tubes  and  shieldings 
in  the  old  converter  Then  I 
picked  four  2N3819  FETs  I 
already  had.  No  special 
choice  here,  you  may  use 
MP'102s  or  whatever  FET  is 
at  hand.  Use  a  FET  with  high 
ti55^  current  in  the  cascode 
amplifier  for  better  perfor- 
mance. Always  use  the  best 
FET  at  the  first  rf  or  audio 
amplifier,  as  i  recom- 
mended before, 

I  replaced  the  tubes  by 
plugging  the  FETs  into  the 
tube  sockets,  inserting  a  FET 
at  pins  6,  7,  and  8  of  the  first 
tube.  Remember  that  tube 
pins  are  numbered  from  be- 
low—pin 1   is  the  first  pin 
counterclockwise  from  the 
alignment  gap  [viewed  from 
above).  I  plugged  the  re- 
maining FETs  into  both  tube 
sockets.  Next,   I  connected 
the  coaxial  output  to  my 
Yaesu  FRC-7700  antenna  in- 
put and  ran  12  Vdc  from  my 
regulated  power  supply  to 
the  B+    cable  in  the  con- 
verter I  tuned  the  receiver 
to  10  MHz  and  switched  on 
the  converter.  The  noise  in- 
creased very  littJe  and  I  as- 
sumed nothing  was  wrong  A 
glance  at  the  schematic  and 
some  voltage  measure- 
ments showed  very  poor  ac- 
tivity  of  the  40-MHz  crystal 
oscillator  I  pulled  RIO,  the 
15k  resistor  connected  from 
the  power  supply  to  the 
plate  (now  the  drain)  of  the 
6U8  trrode  section,  and  re- 
placed it  with  a  jumper.  I 
switched  it  on  agarn  and 
listol  TV  Channel  2  interfer- 
ence was  evident  I  quickly 
tuned  around  50.1  MHz  but 
found  no  amateur  activity.  I 
tuned  the  TV-2  video  carrier 
at  55.25  MHz.  It  was  S9 +  10 
dB.  Some  tweaking  was  nec- 
essary and  after  repeakrng 
the  i-f  coil  and  adjusting  the 
piston  trimmers,  the  signal 
went  up  to  S9  +  20  dB.  I 
tuned  in  the  TV*2  audio  car- 
rier at   59.75   MHz    and 
placed  my  FRG-7700  in  FM 
mode.  The  sound  was  crisp 
and  the  S-meter  showed  S9 
after  readjusting  the  trim- 
mers. I  moved  back  to  52 
MHz  and  repeaked  the  trim- 
mers. This  time  I  received  a 
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signal,  although  an  unde- 
sired  one:  a  pirate  station! 
Well,  it  was  not  bad  at  all  for 
a  modification  planned 
more  than  20  years  ago, 

I  desoldered  the  antenna 
connector,  the  coaxial  out- 
put and  the  supply  cable. 
The  next  step  was  to  remove 
the  four  screws  securing  the 
PCB  by  four  bronze  spacers. 
The  automobile  antenna 
connector  was  very  ugly  and 
hence  was  discarded.  I  in* 
stalled  a  BNC  jack  in  the 
same  place  and  an  RCA  jack 
on  the  other  side  to  be  used 
as  an  output  connector  In- 
stead of  the  power-supply 
cable  routed  out  of  the  box 
through  a  hole,  I  installed  a 
0,001 -uF  feedthrough  to  be 
used  as  the  positive  supply 
terminal  and  a  #6  solder  lug 
secured  to  the  box  with  a 
6-32  X  J^*  screw  and  nut  for 
the  negative  supply  connec- 
tion. I  also  installed  a  22-uF 
tantalum  capacitor  at  the 
PCB  B+  (now  +12  V  dc) 
hole  and  an  8-uH  choke  for 
rf  filtering.  You  don't  have  a 
choke  at  hand?  Don't  worry, 
a  100-Ohm  resistor  may  be 
used  or  just  build  a  choke  on 
a  1-Watt  high-value  resistor, 
winding  as  many  turns  as 
you  can  of  number  28  enam- 
eled copper  wire  onto  it. 

Adjusting  the  coils  while 
tuned  to  the  TV-2  video  car- 


rier showed  no  improvement 
in  signal  strength.  I  tuned 
around  52  MHz  and  ad- 
justed the  trimmers  for  max- 
imum noise.  Coil  L5  refused 
to  tune  even  with  CI 2  at 
maximum  capacitance  — 
same  thing  for  C4  and  CI, 
More  surgery  was  necessary. 

The  two  470k  resistors,  R2 
and  R3,  form  a  voltage  di* 
vider  that  obviously  results 
in  a  half-supply  bias  of 
around  6  volts.  1  decided  to 
install  a  470k  trimmer  in- 
stead of  R2  to  allow  a  bias 
adjustment  I  replaced  R6 
with  a  9f)k  resistor  and  in- 
stalled a  33k  resistor  in  par- 
allel with  a  ,001-uF  capacitor 
in  series  with  the  mixer 
source.  For  mixer  op)eration, 
the  FET  gate  bias  should  be 
equal  to  half  the  pinch-off 
voltage,  which  means  a  drop 
of  some  25%  in  drain  cur- 
rent I  installed  also  a  5-pF 
capacitor  in  parallel  with  all 
of  the  tuned  circuits  except 
output  coil  14,  which 
seemed  to  be  resonant 

This  time  the  result  was 
better  than  I  expected  Back 
to  the  TV-2  video  carrier 
which,  after  retuning, 
showed  a  beautiful  S9  +  40 
dB  on  the  Yaesu  S-meter  The 
audio  carrier  was  S9  +  20  dB 
and  the  sound  was  less  dis- 
torted than  before.  This  time 
the  mixer  worked  very  well. 
Back  to  52  MHz,  and  the  tun- 


ing capacitors  peaked  al- 
most at  their  midway  point.  I 
removed  the  capacitor  in 
parallel  with  C6  since  it  was 
not  necessary.  Then  I  ad- 
justed the  trimmer  at  R2  for 
best  performance.  Tuning 
across  the  band  showed  an- 
other pirate  station,  but  no 
amateur  activity. 

At  this  time,  I  noted  that 
capacitors  C3  and  C5  were 
improperly  installed.  Both 
were  too  far  from  the  gate 
and  coil,  and  as  a  result  I 
noted  a  drop  in  gain  each 
time  I  touched  the  connec- 
tion with  the  voltmeter.  I  re- 
located them  close  to  the 
gate  and  close  to  L2.  Also,  ! 
moved  C11  closer  to  L5  and 
replaced  C7  with  a  500-pF 
capacitor  removing  the  pre- 
viously-installed 5'pF  capac- 
itor in  parallel  with  C6  and 
CI,  This  time  the  TV-2  video 
carrier  signal  rose  to  59+60 
dB-  full  scale!  The  test  at  52 
MHz  showed  an  oscillation 
due  to  the  tremendous  gain 
of  the  cascode  amplifier.  I 
cured  the  oscillation  with  a 
10k  resistor  across  both  L2 
and  L3,  This  resulted  in  low- 
ering the  Q  of  both  circuits 
and  a  flatter  response  across 
the  six-meter  band  was 
achieved. 

The  last  step  was  to  re- 
move the  filament  jumpers 
and  to  ground  the  unused 
lines.  I  removed  also  CI 4,  C8, 
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and  R7  Then  I  installed  the 
PCB  in  the  box  and  wired  the 
BNC  connector,  the  output 
connector  and  the  i-12*V- 
dc  feed  through.  A  final  re- 
tuning  with  the  enclosure  on 
and  a  test  showed  the  oscil- 
lator was  2  kHz  too  low  in 
frequency  The  cure  was  to 
install  a  small  coil  with  a  fer- 
rite  core  in  series  with  the 
crystal.  A  small  adjustment 
of  the  core  moved  the  fre- 
quency 2  kHz  up.  The  modi- 
fied circuit  is  shown  in  Fig.  7. 
Please  note  that  the  induc- 
tance in  series  with  the  crys- 
tal  is  not  shown  in  the 
schematic.  Another  crystal 
may  oscillate  higher  in  fre- 
quency and  the  cure  in  this 
case  is  a  capacitor  in  parallel 
instead  of  a  coil  in  series 
with  the  crystal. 

1  found  no  amateur-radio 
activity  on  6  meters  in  Cara* 
cas.  Most  hams  here  live  in 
apartments,  and  their  instal- 
lations are  prone  to  TVI  from 
6-meter  transmitters  due  to 
poorly-designed  TV  receiv- 
ers. 1  couldn't  test  the  con- 


verter with  a  real  off-the-air 
signal,  so  it  was  off  to  the 
laboratory  At  the  lab,  I 
tuned  the  converter  using 
the  Sinad  method  and  two 
Cushman  CE6-A  communi- 
cations monitors,  one  used 
as  a  tuned  i-f  and  the  other 
as  a  signal  generator.  All  of 
the  tuned  circuits  were  reso- 
nant at  the  midway  point  of 
the  trimmer  pistons.  Power 
drain  was  15  mA  at  14  V 
dc— just  210  mW  instead  of 
10  Watts  using  tubes! 

One  final  bit  of  advice. 
You  can  use  tetrode  FETs  in 
the  same  way  as  triodes,  but 
properly  bias  the  second 
gate  or  just  tie  both  gates  to- 
gether and  use  it  as  a  uni- 
junction FET  for  a  simpler 
circuit.  1  am  very  satisfied 
with  the  results  of  this  modi- 
fication and  I  hope  that  this 
guidance  will  be  useful  to  all 
those  fellow  amateurs  wish- 
ing to  modify  their  old  tubed 
gear  gathering  dust  in  the 
basement  Now,  regarding 
the  33  tube  sections  in  the 
KWM-2.     ■ 
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FK?55a5B"ieel.  25G  940.00 

FK4554  54'leet.  45G.  129fi.D0 

OfhM  Sizes  a!  ^imtSar  savings. 

FoidovBfs  sfiipp&O  freigtJi  paid; 

tQ%  hiqner  wes.lof  Ihe  Rockws. 

Straight  Sections: 

20G  Strai^jht  Secitien  .  .  ,       37  95 

25G  Straight  Seclion  .  .  .       4B.9[3 

J5G  Straight  Section  .  109,00 

Complete  Towef  Packages    CALL 


Call 

(er  D\}t 

(ow  pfices 


CABLE  BY  SAXTON 

R&213  Mil  Spec  .  .  .  29Vft 

RGB.^  a  Foam  95%  Shield  .  25v  It 

&-wpreR0Tat&r2.j^18.  fi*'^2  l7V'ft 

Mirn-895%  Snield  13' /ft 

CABLEWAVE  HARDLINE  Call 


Century  22  CW  XCVR  350.00 

2510  Model  B  410  95 

Sat^3llite  Slation  foi  Oscar  10 

CORSAIR  N  Model  561    CALL 

ARGOSY  115^50  Digital  519.95 

TRFTON  425  HF  Amp  1..5kW  CALL 


IC271A  Special  559.95 

All-mode  2m  Transceiver 

HF  TRANSCEIVERS 


SCANNERS 


f^EW  tC  735  HF  XCVFJ 


CALL 


IC?51  HFXCVR/GenCovRCVH  1179  00 
With  PS35  inslatted      ..  1299.00 

IC745. ,759,95 

HF  XCVR/Gen  Cev  RCVR 

MARINE 

M12  i2-chPf09rammaDleHT  219.95 
M  2  76 '  ctia n  net  Synthe  s  i  zed  HT  26 1 .  95 
M80  25-watt  afl-ctiannel  Scanner  387.26 
M 80 C  Commercial  M 80.  .   429.95 

N  ew  M5  aH-c  hanne  I  H  T  .  32  5.95 


REGENCY 

New  R1060  10-ch.  e^band      .  .99.95 

M X4 000  m Obi le  30 - 900  M H ^  339 . 00 

NX1000  20-ch  Handheld  209.95 

HX2D00Handt^etd  120-900  MHz  299.95 

MX3000  3Q-ch,6'&and  mobile  210.95 
MX50OO?O-ch  25-512  MHz  cont.354.95 

BEARCAT 

N$w  100XL  Handhflid Call 

260  16-cnmoMle     ,  243.35 

201  iB-chaTiTi&l/aircraft  169.95 

?0?0  4Octi/aircratt  274  95 

210XL       195.00 

300  M- cn  sea nn^r/ si  r cfaf  r  34100 


SONY  RECEIVERS 


2Q02  S.WL  R&ceiver 
2010  SWL  Receiver 
4910  &WL  Receiver 


209.95 
279  95 
.89.95 


ACCESSORIES    ■  AMPLIFIERS 


FOR  PACKET 

AE  A  PKT 1  Pac  k  e(  Con  I  rol  I  er  4  59 . 9  5 

KantronJcs  Packet  Contfoller        P10.95 

BENCHER  PADDLES 

Black/ ClirfliTif  38.95/46.95 

ASTRON  POWER  SUPPLY 

RS7A  49  95  KS20M  tO^.95 

BSt2A.  .69  95  F!S35M  149.95 

RS^OA   .  89.95  VS20M  124.95 

RS35A  133.95  VS35M  169.35 

RS50A  189  95  RS50M  209.95 

BIG  DISCOUNTS 
TELEX  HEADPHONES 

Procom  350        Procom  450 
Procom  250         and  others 

Call  ter  aiif  prtces 

B  &  W 

375  6-pos  rti  on  Coa  k  Switch  23.50 

4  25  1  k W  LOW  Pass  Fi  He  r  27  50 

DAIWA/MCM/J.W.  MILLER 

C  M  ■  5  20  /  C  N  ■  5  40  Meters  59 .  95/  69 .  95 
CN-62OB/CN-630Meter5lO6.O0/126.OO 
CMW-419Anter;ncir liner  bOO  W    174,95 


AMPHENOL 

Cofineciofs  el  at  I  kinds  m  stock 


CALL 


ROTATORS 

Alliance  HD/3  105.00 

Kenpre  KRSOO  Elevation  Rotator    159.95 
Hy-GainRamlV    ,  CALL 

Hy-GaHiTailtwistejT^X  ..  CALL 

Hy-GainCD4Sii  CALL 

Hy- GaJ n  H euivy -du I y  300  CALL 

Buy.^n  HF  Bern  &  get  an  HU73  tor  $99. 35 


TOKYO  HYPO WER 

VHF  ^  UHf  smps  CALL  lor  fludtes 

OAIWA 

LA'  2035  2ni  Amp ,  2  ffi  ,  30  Out  68  95 
IA--2035R  2m  Amp  wilh  preAmp    .  74 .95 

MIRAGE 

BcSA  2m  Amplifier  2-3D    ..  .^4.95" 

BlOI6  2mAmpiitief  10-t60  242  95 

B30 1 6  2  m  Am  puf  I  er  30  -160  1 99  9  5 

PI 01  ON  UHF  Amp/N  connectors  279.95 

B2l5  2m  Amp.  2  \n.  150  Qut  245.95 

AlOl5  6niAmp.:  10  in,  150  out  242  J5 

AMERITRON  HF  AMPS 

AL80A  130Q  wati . .  .  659.95 

AL84HF  Amp  ?S0-15  389  95 

AL1200  1.bkWAmp  1399.95 

KENWOOD  fL922  2HW  tiALL 

AMP  SUPPLY 

LA  1000A  160-l5mAmp.  .389.95 

l.K500f^TRFAmpnotune  IT35.00 

AT  1200A  1200  PEP  Tuner  169.95 

LK  5D0ZB  2.5  KW  tlipersil  .  1 132,95 

VOCOM  AMPLIFIERS 

2watrs  in.  SOwaUEoul  2TnAmp  69.95 
2wansin.60w3Trsflut2mAmp  107,95 
2  walls  in.  120  waits  out  2m  Amp  169  95 
200mWin.  30  walls  out  2m  Amp    84.95 


New  VHF/UHF  Amps 

from  TE  Systems 

with  Low  Noise 
GaAs  FET  Preamp 

Call  for  Quotes 


For  Orders  and  Quotes  Call  Toll  Free:  800-336-4799 

Virginia  Orders  and  Quotes  Cali  Toll  Free:  800572-4^1 


HAL 

CWR  6350  Telereader 
CRI  100  RTTV/CW  Interlace 
Cfil  200  R  f  TV /CW  Interface 
OJher  items  3vajla&le 


745.95 
214.95 
259  95 
. .CALL 


HARDWARE 

MFJ  1224  with  mj  C-64/V-20  Soft  79  95 
MF,M229  CALL 

Kansrodics  Interface  U  .       210.95 

A EA  CP-1 00  Interlace  284,95 

AEA  MPl  MicfopalCi)  119.95. 

AEACP-1  Irfteriace  T79.9& 

PACKAGES 

Microiog.AIR-l  Vic-20/C-&4  179.95 

AEA  CPl  fof  Vic-20/C-e4  209  95 

AEA  Micfoamtor  Patch  MAP- 64     1 19.95; 

SOFTWARE 

Kantronics  Hamtext 

Vic -20.  C- 64.. Apple  CALL 

KantrDnics  Hams  oft/Am  tor 

Vic-20,  C-64,  TRS-eO  color,.  Alan  69.95 

Kantronics  Hams  oft 

Vtc-2a .  Apple,  A^aTJ.  THS-BOC .  Ti-99  CALL 

Microlog  Air  Disk 

Vic-2Q  and  C-64  Disk 


Carl  ridge 

AEA 

MBATexl  Vic-20orC-64 

MBA-lor64 

Marsiexl  Vic-20  or  C-64 

Dr.  DX  by  AEA 
Dr.  QSO  by  AEA 


39.95 
56  95 

79.95 
89.95 
?9.35. 

95.95 
71  95 


HYGAIN 

FACTORY  REBATE 

from  1  Aug.  to  30  S&p.  1966. 

10%  Factory  Rebate  on 

roivEfls 

ROTATORS 
ANTENNAS 

UmiWd  to  one  item  per  megory. 


eg 

lA    - 

1^^   inc. 

!364fi  Jeffef&en  Davis  Ki§riway 
Woodbfidge.  Virginia  ?2igf 
Enlormatiori  fi  Service;  |703|  643-tD63 

Slore  Hours:  MTT"  10  a, m,— 6pm 
WF:  10  a.m.~8  p.m. 
Sat:  to  a.m.— 4  p.m. 

Order  Hours.  M-F9  am  -7  p.m 
Saturday  10  a.m. -4  p.m. 

Send  3  22'  stamps  tor  s  flyer. 
Dealer  inquiriBS  foi/iiEd 


i-Jif 


QIBTRIBUTORSj 

OiJf  ajsQci ate  .store 
Oavii  &  Jackson  Road,  P.O    Box  293 
LaconibE,  LouisJana  70445 
Informaticn  &  Serw?:  (504)  882-5355 


AT&T 

PHONE  CENTER 


Terms:  No  piU^oM  ctieQks  accepted. 
Prfces  do  nfff  inchsde  sfifpp'mg  VPS 
COD  See-  S2.35  per  package  Prtc-es  3f& 
iuOj'SCt  to  c^ar^Qn  without  notice  or 
opitgation  Frodvcts  are  not  soid  for 
avatuaUOfi.  Aoihori/ed  resoms  are  suS>- 
,rerr/  to  a  tfj'A  fesSOCking  grid  f^andting 
ioe  3fid  crodii  wiU  he  tssued  W  u^Q  on 
your  nt'xi  purct^ase.  FC^  supports  the 
roanofactisreTS'  \f^arranUes.  To  get  a 
c-Qpy  Qt  &  warranty  prior  to  p\rfoi\s$e. 
csil  custOfnef  service  at  r'Q3-G43^  t063 
and  it  wiii  he  turnistted  at  /ro  cost. 


''When  You  Buy,  S^y  73" 
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lames  E.  TRyhr  W20ZH 
1257  Wild  flower  Drive 
Webster  NY  14580 


Improve  Your  Audio  Report 

Are  you  tired  of  lying  to  your  fellow  amateur?  Try  the  QRI 
signal  reporting  system.  Let  him  know  what  he  really  sounds  like. 


Historically,  the  report- 
ing of  the  audio  qual- 
ity of  voice  transmissions 
has  been  confined  to  read- 
ability and  strength,  to  sim- 
ply: Can  you  hear  me?  and, 
Am  I  strong?  However,  re- 
cent articles!  and  products^ 
indicate  an  increasing 
awareness  that  this  is  not 
enough  —  many  people 
want  to  hear  the  ''personal- 
ity" in  the  voice.  There  is  evi- 
dence  that  readability  is 
indeed  enhanced  by  im- 
proved audio  ''quality/' 

What  is  this  ephemeral 
entity  which  we  call  audio 
quality?  Can  it  be  measured 
in  terms  which  are  more 
meaningful  than  the  con- 
ventional  good,  average,  or 


lousy?  In  the  paragraphs 
which  follow  I  shall  attempt 
to  answer  these  questions 
and  to  suggest  a  reporting 
system  which  may  prove  of 
practical  value  for  the  grow- 
ing number  of  hams  who  are 
interested  in  audio  quality. 

Frequency  Range 

The  most  fundamental  at- 
tribute  of  the  human  voice  is 
the  frequency  range.  As  will 
be  pointed  out  later,  there 
are  other  characteristics 
which  are  significant,  but 
from  the  standpoint  of  intel- 
ligibility  the  frequency 
range  of  the  voice  and  the 
frequency  response  of  the 
ear  are  of  salient  impor- 
tance. The  plots  which 
follow^  give  us  a  quantita- 
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Fig.  1.  Frequency  components  in  intoned  vowel  sounds, 
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tive  basis  for  frequency 
comparisons. 

Fig.  1  shows  spectra  for 
typical  "voiced''  vowel 
sounds.  Here  we  note  that 
for  the  sounds  ''oo'"  and 
"oh"  the  most  prominent 
frequencies  are  the  third 
and  fifth  harmonics,  respec- 
tively, although  the  funda- 
mentals are  identical.  For 
the  sound  "ee/'  however, 
there  are  important  har- 
monic frequencies  as  high  as 
430()  Hertz.  The  "unvoiced/' 
or  breath,  sounds  [for  exam- 
ple,  ''sss'')  can  be  even 
higher  in  frequency. 

Fig,  2  indicates  the  enve- 
lope of  frequencies  for  a 
typical  sampling  of  male 
voices.  (Incidentally,  be- 
cause of  their  wide  variety 
of  speech  sounds,  the  words 
used  for  this  plot  were  "Joe 
took  father's  shoe  bench 
out;  she  was  waiting  at  my 


lawn."  At  least  it's  better 
than  "Hello,  test"!)  Since 
this  is  a  plot  of  sound  pres- 
sure^ a  factor  of  two  means 
six  decibels.  The  average 
{the  solid  line)  is  seen  to  be 
relatively  flat  up  to  about 
1000  Hertz  and  then  to  de- 
cline gradually  with  the6-dB 
point  at  3500  Hertz. 

Fig.  3  indicates  typical  re- 
sponse curves  of  the  human 
ear.  Curve  1  is  for  a  single 
ear;  Curves  2  and  3  are  for 
both  ears  — with  multiple 
and  single  sources,  respec- 
tively. Curve  3  is  the  typical 
ham  situation,  a  single 
speaker  in  front  of  the  lis- 
tener. Here,  we  see  that  the 
maximum  sensitivity  of  the 
ear  is  at  about  3500  Hertz. 
Also,  we  note  that  this  plot  is 
directly  in  decibels,  so  the 
ear  is  much  more  peaked 
than  the  voice;  there  is  an  al- 
most 30"dB  variation  from 
low  frequencies  to  the  fre- 
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Fig.  2.  Pressure  vs.  frequency,  typical  male  voice. 


quencv  of  maximum  sensi- 
tivity! 

Now,  what  have  we 
learned  from  all  of  this? 
Well,  quite  a  lot!  We've  seen 
that  the  voice  frequency 
spectrum  above  2500  Hertz 
is  rich  in  harmonics  of  the 
low  tones  in  the  typical 
voice  and  also  in  the  sibifant 
sounds,  Also,  we  have  seen 
that  the  ear  is  relatively  in- 
sensitive to  the  lower  audio 
frequencies.  Therefore,  any 
reporting  system  for  audio 
quality  which  we  devise 
should  give  primary  atten- 
tion to  both  the  highs  and 
the  lows,  as  well  as  to  the 
mid-range  audio. 

Dynamic  Range 

For  our  purposes,  the 
term  "dynamic  range"  will 
include  two  connotations: 
(a)  the  ratio  of  significant 
speech-sound  amplitudes 
and  (b)  the  ratio  of  desifed 
signal  to  undesired  distor- 
tion products. 

Referring  to  the  first 
meaning,  the  dynamic  range 
of  voice  is  just  the  ratio  of 
the  strongest  vowel  sounds 
to  the  weakest  or  ''un- 
voiced'' sounds.  Typically, 
this  will  exceed  twenty  deci- 
bels for  voice.  (For  compari- 
son, music  can  exceed  thirty 
decibels.)  Dynamic  range  is 
a  natural  and  desirable 
voice  characteristic  which 
adds  significantly  to  the 
comfort  of  conversational 
speech.  The  so-cafled 
speech  processors  in  all-too- 
common  use  today  have  the 
questionable  function  of  en- 
hancing the  weak  syllables 
of  speech  sounds,  thereby 
acting  to  destroy  the  natural 
dynamic  range.  In  all  consid- 
erations of  dudio  quality  for 
amateur  radio,  the  key  word 
is  "comfort/'  After  all,  we 
are  dealing  with  a  hobby. 

Referring  to  the  second 
connotation,  P.  E.  Chadwick 
stated  in  a  recent  article  that 
'\  .  .the  term,  dynamic 
range,  now  means  all  things 
to  all  men,  and  almost  any 
meaning  desired  can  be  at- 
tributed to  it!"^Accordingly, 
1  will  include  in  "dynamic 
range"  the  ratio  of  maxi- 
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Fig.  3.  Typical  thresholds  of  audibility. 


mum-desired  transmitter- 
power  output  to  the  corre- 
spending  unwanted  or  inter- 
mod  u  la  tion-distort  ion  output. 
Thus,  for  single-sideband 
transmission,  the  ratio  of 
wanted  sideband  to  the  un- 
wanted sideband  would  be 
included  in  the  dynamic 
range  — typically  in  excess 
of  40  dB  for  transmitters  of 
modern  design. 

Audible  Artifacts 

In  addition  to  the  above 
categories  of  attributes 
which  contribute,  either  pos- 
itively or  negatively,  to  the 
comfortable  transmission 
and  reception  of  amateur 
voice  signals,  there  has  to  be 
a  "catch-all"  classification 
which  covers  ''none  of  the 
above."  f  have  chosen  to 
call  this  Audible  Artifacts. 
Here,  we  find  a  range  of  ex- 
traneous audible  distrac- 
tions ranging  from  slightly 
annoying  or  fatiguing 
sounds  to  major  anomalies 
in  the  signal  which  can  mask 
or  interrupt  reception.  These 
include  audible  distortion, 
sounds  due  to  switching  or 
handling  of  the  microphone, 
breath  sounds  due  to  ex- 
haled syllables  spoken  di- 
rectly into  the  mike,  and 
background  noise  from  fans, 
chairs,  kids,  etc.  Also  in- 
cluded in  this  category 
would  be  a  number  of  elec- 
trically-generated artifacts 
such  as  hum,  rf  feedback, 
and  oscillations  of  various 
types. 

Now  that  we  have  pro- 
vided an  elementary  basis  for 
classification  of  the  principal 
contributors  to  or  detractors 
from  good  audio  quality,  let 
us  consider  how  one  might 
generate  a  meaningful  voice 
reporting  system. 


Reporting 

In  the  above  paragraphs  1 
have  pointed  out  that  a  sim- 
plified reporting  of  the  tech- 
nical  quality  of  voice 
transmissions  should  con- 
sider five  attributes: 

Low-Frequency  Response 
Mid-Frequency  Response 
High-Frequency  Response 
Dynamic  Range 
Audible  Artifacts 

If  we  arbitrarily  decide 
that  we  wish  to  give  an  equal 
weight  of  2  points  to  each  of 
these  attributes,  we  have  a 
neat  system  for  reporting 
quality  on  a  scale  of  one  to 
ten!  Also,  if  we  consult  the 
ancient  Q  signals  which  go 
back  to  the  early  days  of  CW 
reporting,  we  find  that  the 
signal,  QRl,  refers  to  tone— 
originally  reported  on  three 
levels.  Let  us  assume  that 
voice  is  enough  more  com- 
plicated that  we  need  five 
levels  for  reporting  rather 
than  three,  and  presto,  our 
system  is  clear!  QRl  =10 
means  a  breakdown  of 
22222;  I  haven't  heard  many 
on  the  ham  bands  recently 
who  rate  such  a  report! 

Now,  how  do  we  use  this 
reporting  tool  on  the  air? 
First  we  must  switch  the  se- 
lectivity of  the  receiver  to 
the  widest  passband  avail- 
able (lowest  selectivity). 
After  all,  you  can't  report  on 
htghs  if  the  receiver  doesn't 
pass  the  highs.  [For  example, 
1  found  that  my  receiver  was 
so  deficient  in  low-fre- 
quency response  that  I  have 
substituted  a  miniature 
solid-state  hi-fi  amplifier  for 
the  one  originally  there,  and 
guess  what!  I've  never  found 
a  receiving  situation  where 
it  helps  to  switch  back  to  the 
original  amplifier!) 
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Once  we  have  deter- 
mined that  our  receiver  is 
capable  of  reproducing 
''good"  audio  it's  fun  to  tune 
in  a  voice  signal  and  "give  it 
the  works"! 

If  we  are  to  give  a  repro^ 
ducible  quality  report,  we 
must  apply  the  same  stan- 
dards to  all  signals.  To  en- 
sure this  it  may  be  helpful  to 
form,  mentally,  a  set  of 
questions  relative  to  our  five 
categories  of  reporting.  For 
example,  begin  with  a  famil- 
iar voice: 

A.  Low-Frequency    Re- 
sponse 

Are  the  bass  or  low  vowel 
sounds  faithfully  repro- 
duced? Does  the  bass  sound 
smooth  and  well-rounded  not 
nasal?  Do  you  feel  tempted  to 
retune  to  try  and  improve 
lows?  Assign  2  if  the  lows  are 
excel  I  en  t,  0  or  1  if  not 

B.  Mid-Frequencies 
Do  the  tenor  or  treble 

tones  sound  smooth,  not 
peaked?  Do  these  tones  ap* 
pear  to  join  comfortably  to 
the  lows?  Are  tht^  subtle  in- 
flections of  the  voice  ren- 
dered well?  Assign  2  if  the 
mid-range  is  excellent,  0  or  1 
if  not. 

C.  High-Frequency  Re- 
sponse 

Are  the  s-sounds  (sibi- 
lants) whistling  naturally? 
Do  high-pitched  voices 
sound  natural  or  distorted? 
Are  the  sh-sounds  clearly 
different  from  the  s-sounds? 
Assign  2  if  the  highs  are  ex* 
cellent,  Oorl  if  not 

D.  Dynamic  Range 
Are  the  strong  syllables 

(vowel  sounds)  strong? 
Speech  processors  often 
make  the  breath  sounds 
really  rancid!  Now,  tune  to 
the  unwanted  sideband.  (If 
you  are  using  the  lower  side- 
band, the  upper  is  the  un- 
wanted sideband.)  Is  there 
any  voice  audible  here?  The 
unwanted  should  be  weaker 
than  the  wanted  by  at  least 
40  decibels.  Assign  2  if  the 
dynamic  range  is  excellent, 
0  orl  if  not. 

£.  Audible  Artifacts 

Tune  back  to  the  wanted 
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PORTABLE  ANTENNA 


MODEL    AP-10 

Designed  for 

APARTMENTS 

MOTELS 

VACATIONS 

PRICE 


$46. 


Add  $3.00 

Shipping  and  hardling 


Quick  Simple  Installation,  Operates  on  2.  6. 10. 15. 20. 30 
and  40  meters,  All  coils  supplied.  Only  22-1/2  inches  long. 
Weighs  tess  than  2  lbs.  Supplied  with  10  ft.  RG  58  coax 
and  counter  poise.  Whip  extends  to  57  Inches.  Handles 
up  to  300  watts. 
VSWR— 1.1:1  when  tuned 

Wrtt©  for  more  details  and  other  BStW  Dfoducts 

ALL  OJR  PRODtif H  MADE  IN  USA 

BARKER  ft  WILLIAMSON 

Quanty  Communication  Products  Since  1932 
At  your  Distributors  write  or  call 
10  Canal  Street.  Bristol  PA    1Q007 

(215)  7aS-5581 


sideband  and  listen  criti- 
cally to  the  voice.  Do  you 
hear  any  distortion,  ac  hum, 
background  noise,  or  any- 
thing else  which  shouldn't 
be  there?  Tune  off  either 
side  of  the  signal  — is  there 
any  carrier,  splatter,  or  other 
abnornnal  broadening  of  the 
signal?  Assign  2  if  no  arti- 
facts are  present,  0  or  1 ,  oth- 
erwise. 

Having  carefully  evalu- 
ated the  signal,  we  are  now 
ready  to  give  the  QRI  report. 
The  report  is  just  the  sum  of 
the  five  numbers  assigned 
above  — a  TEN  is  perfection 
({ust  like  in  the  Bo  Derek 
movie  of  the  same  name). 
Less  than  ten  needs  some  ex- 
planation. For  this  it  may  be 
helpful  to  give  the  five  num- 
bers in  sequence  as,  for  ex- 
ample, QR  1:8  =121 22  would 
mean  a  clean  signal  which  is 
somewhat  deficient  in  lows 
and  highs. 

Conclusion 

This  brief  article  is  an  at- 


tempt to  provide  a  system  of 
reporting,  numerically,  the 
audio  quality  of  radiotele^ 
phone  signals.  A  Q  signal 
which  has  fallen  into  disuse, 
QRI  has  been  resurrected  to 
help  in  the  process.  It  is 
hoped  that  this  suggestion 
will  lead  hams  to  insist  upon 
improved  voices  in  their 
loudspeakers!  ■ 
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Repeaters 

Links 

Remote  Base 

Low  Band,VHF,UH 

Receivers 

Transmitters 

Antennas 


*  Standard  and 
Computerized 
Controllers 

*  Standard  and 
Computerized 
Auto  Patches 

*  Duplexers 


Hi  Pro'E 


EXPANDABLE  REPEATER  SYSTEM 


•  A  MEW  CONCEPT  \H  REPEATER  DESIGN.  THE  Hi  Pro  "E"  {3  AN  EXPANDABLE  REPEATER  WITH  THE  FOLLOWIhtG  FEATURES:  A  BASIC  REPEATER  WHICH  WOULD  ir^ 

ClUDE  A  COMPLETE  RECEIVER,  TRANSMITTER.  COR,  FRONT  PANEL  CONTROLS  AND  fNDICATDRS,  LOCAL  SPEAKER  AND  MIC  JACK  AND  CAPABLE  OF  FUTURE 

EXPANSION.  ALL  HOUSED  \M  AN  EXTREMELY  RUGGED,  ENCLOSED,  19-INCH  RACK  MOUNTABLE  CABINET 

•  THIS  SYSTEM  CAN  BE  EXPANDED  AT  TIME  OF  PURCHASE  OR  CAN  BE  AN  AFTER-PURCHASE  ADD  ON.  THE  ADD  ONS  ARE— HIGHER  POWER,  1 1CV^2q  VAC  POWER 

SUPPLY.  IDENTIFIER.  AUTD  PATCH,  OR  COMPUTER  CONTROLLERS.  IN  ADDITION  TO  THESE  ADD  ONS  AN  ADDITIONAL  RECEIVER  AND  TRANSMITTER  CAN  BE 

MOUNTED  INTERNALLY  FOR  USE  AS  CONTROL  LINKS,  REMCTE  BASE  OR  DUAL  BAND  OPERATION,  ETC. 
AN  EXTENSION  PANEL  IS  AVAILABLE  FOR  LOCAL  MONITORING  OF  THE  REPEATER  AND  CONTAINS  ALL  NECESSARY  METERING,  STATUS  LIGHTS  AND  INDlCATDRS  ALL 
ADD  ONS  ARE  AVAILABLE  FROM  THE  COMPANY  AND  ARE  COMPLETE  INCLUDING  INSTRUCTIONS.  THE  Hi  Pro  "E"  IS  AVAILABLE  IN  NOVeMSER, 


MAGGIORE  ELECTRONIC  LAB. 
590  Snyder  Ave..     West  Chester,  PA  19382      Phone  (215)  436-6051     Telex  499  0741  MELCO 


WRtTE  OR  CALL  FOR  OUR  COMPLETE  CATALOG 


30     73  for  Radio  Amateurs  •  November,  1985 


For  the  best  buys   m  town  call: 

212-925-7000 

Los  Precios  Mas  Bajos  en 
Nueva  York .  .  . 


U)im  KKIMJK^ 


^-h 


/Nf^i 


^4   KITTY  SAYSrWEARE  NOW  OPEN  7  DAYS  A  WEEK. 

3  Saturday  &  Sunday  10  to  5  P.M. 

Monday  Friday  9  to  6:30  PM  Thyrs.  to  8  PM 

Come  to  Barry's  for  the  best  buys  in  town. 

ON  V  Safety 
belts-m  stock 


Gobble  Up  Our  Thanksgiving  Savings 

See  VtMJ  at  SCARA.CT— Nov.  10th 


ICOM  Day  at  Barry's— November  23rd 

KENWOOD 


Antennas 

Cu  she  raft 

Hustler 
KLM 
METZ 
Mini-Products 


lICOM 

IC— R71  A,  751,  745,  27A/H,  37A,  47 A,  R'7OO0, 
127A,  271A/H,  3200A,  471A/H,735 


R^OO,  R-1000.  R^2000,  TS'940S/AT 
TS  430S  JR-3600A ,  TR  7950, 
TW4000A.  Kenwood  Service/Repair. 
TH21/31/41AT,TM-211Ay 
411 A  &TS-711A/S11A 


FT  ONE,  FT-980,  FT-757GX ,  FRG-8800 
FT-726R,  FRG-9600,  Fr-270RH,  FT2700RH 

Land  Mobit*  HfT 
Midland^St^ndard 

Wkl»Qn    Maxon 

Yaisu  FTC  2203,  FT  4703 

Icom  IC-M12  [M&rSn«f  M700 


YAESU 

FT^l/2/703R 
FT-2/709R/H 
FTC-1903 

I 


JCOM 

iC2AT 
IC02AT 
I C -04  AT 


NCG7-Z1  50 

Transceiver 


COMPU^RRE  EXTINGUISHERS 
EXL-SOOOE  RHY/AMTOR  TERMINAL 


VoCom/Mirage/Daiwa  Large  inventory  of 

Tokyo  Hy-Power        Saxton  Wire  ^  Cable 
Amplifiers  & 

5/8XHTGain 
Antennas  IN  STOCK 


SMART  PATCH 

;0eS-SinnpJej(  Autopalch  510-SA  Will  Parch  FM 
transceiver  To  Vour  Telephone  QreaT  For 
Telephone  Calls  Frorn  Motn'e  To  B&se  Simple 
To  Use  ■  S319.95 

CELLULAR  'PHONES  STOCKED 

WELZ 
FLUKE  77  Multimeter 


i! 


Nye  IVIBV-A    3  Kilowatt  Tuner 


AMERITRON  AMPLIFIER  AUTHORIZED  DEALER 


SANTEC 
ST-222/UP 

ST-20T 
Yaesu  FTR.2410,  Wilson         ^j  440/1  in 

(COM  fC-RP  3010  (440  MHz)  ht^7 

ICOM  IC-RP  1210(1.2  GHz) 


Soldering 
Station^ 


48  Watts,      $68 


Computer    fnterfaces 
stocked:     MFJ^1224 
AEACP-1,  PKT^1,  DR.DX 
CP-100,  PK-e4,  Dr.  QSO, 

Morse  University 

MJCROLOG-AIR  I,  Air  Disk, 
SWL,  Morse  Coactr 

KANTRONICS 
UTU,  Interface  II, 
Challenger,  Packet  Comm. 


MFJ  Models 

422,  313,  1224  A  MID 


HAM  MaslerTapes— 
Beta  or  VHS  Tapes 


AEA  144  MHz 
AEA220  MHz 
AEA  440  MHi^ 
ANTENNAS 


EIMAC 

3-500Z 

572 B. 6JS6C 

12By7A  & 

4400A 

BIRD 
attmeters  & 
Elements     ^^ 
In  Stock        -^ 


ALPHA  AMPLIFIERS 


Complete  Butternut  Antenna 
Inventory  In  Stockl 


MURCH 
Model 
2000  A, 
A^LS.  B 
in  stock 

JBC  soldering  line  in  stock. 


HEIL  EQUIPMENT  T  IN  STOCK 


DIGITAL  FREQUENCY  COUNTERS 

Trionyjt-  Pro-Coin  Engineering 

Modei  TR-tOOO      0-t  GHz  1200HH 

0-600  MHi  0-1.3  GHz  1296HH 


Lonf-rsnge  Wireless 
Telephone  for  export  in  stock 


BENCHER  PADDLES, 

BALUNS,  AUDIO  FILTERS, 

IN  STOCK 


MIRAGE  AMPLIFIERS 

ASTRO N  POWER  SUPPLIES 

AEInco/Fatcon  Amps 


Tri-EK  Towers 

Hy-Gain  Towers 
&.  Antennas,  and 
Rolers  wili  be 

shipped  direct  to 
you  FftEE  of   , 
^, ^  shipping  cost.    -..^ 

NewTEN'TEC  "^  ^ 

2591 HT,  Corsair  II,  Argosy  II,  Century  22 


MAIL  ALL  ORDERS  TO  BARRY  ELECTRONICS  CORP.,  512  BROADWAY,  NEW  YORK  CITY,  NY  10012. 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAJR  LAB  ON  PREMISES 


*'Aqui  Se  Habia  Espanol" 

BARRY  INTERNATfONAL  TELEX  12-7670 
MERCHANDISE  TAKEN  ON  CONSIGNMENT 
FOR  TOP  PRICES 

Monday- Friday  9  A.M.  to  6:30  P.M.       Thursday  to  8  P.M. 

Saturday  S  Sunday  10  A.M.  lo  5  P.M.  {Ffee  Parking) 

AUTHORIZED  DiSTS   MCKAY  DYMEK  FOR 
SHORTWAVE  ANTENNAS  &.  RECEIVERS. 

IRT/LEX  ^'Spring  St,  Station" 
SiibwAys:    BMT-'^Prince  St.  Station" 

IND-"F"  Train-Bwy,  Station'' 

Bus:  Broadway  #6  to  Spring  St. 

Path— 9th  St^/^th  Ave.  Staeion. 


Commercial  Equiprrvent 
Stocked:  ICOM.  MAXON, 
Midland,  Standard,  Wil- 
sorin  Yae&u.  We  sen/e 
municipalities,  busi- 
nesses, Civil  Defense, 
etc.  Portables,  mobiies, 
bases,  repeaters. . , 


We  Stock:  AEA,  ARRL,  Alpha,  Ameco.  Antenna  Specialists,  Astatic, 
Astron,  B  &  K,  B  &  W,  Bash,  Bencher,  Bird,  Butternut  CDE,  CES.  Collins, 
Communications  Spec.  Connectors,  Covercraft.  Cushcraftj 
Daiwa,  Dentron,  Digimax,  Drake,  ETC  (Alpha),  Eimac,  Encomm,  Heir- 
Sound,  Henry,  Hustler  (Newlronics),  HyGain,  !com,  KLM,  Kantronics. 
Larsen,  MCM  (Daiwa),  MFJ,  J.W.  Miller.  Mini  Products,  Mirage. 
Newtronics,  Nye  Vihing,  Palomaf,  RF  Products,  Radio  Amateur  Callbook, 
Robot,  Rockwell  Collms,  Saxton,  Shure,  Telex,  Tempo,  Ten-Tec, 
Tokyo  Hi  Power,  Trionyx  TUBES,  W2AU,  Waber,  Wilson,  Yaesu  Ham  and 
Commercial  Radios,  Vocom,  Vibroplex,  Curtis,  Tri-Ex,  Wacom  Duplexers, 
Repeaters^  Phelps  Dodge,  Fan  on  Intercoms,  Scanners.  Crystals  ,  Radio 

PubJications. 

WE  NOW  STOCK  COMMERCIAL  COMMUNICATIONS  SYSTEMS 

DEALERINQUIRIESINVJTED.  PHONE  IN  YOUR  OHDER&  BE  REIMBURSED, 

COMMERCIAL  RADIOS  stoek«d  A  »»rv1c«d  on  pr»mlm«s. 


Local  "^--^SZ^ 
Ham  Club       ^3_>U 

Speeches  Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

^'''^^  Export  Ord«r«  Shipped  lfnm#diat«lv.  TELEX  1  2  7670 


RickiiWefieidKWQr 

Box  iU 

Barfington  NH  03825 


Conjure  an  Rf-Genie 

73 's  Weekend  Special:  A  3-22-MHz  signal  generator/ 
i-f  aligner  you  can  build  in  under  two  hours. 


A  good  signaf  generator 
is  essential  for  anyone 
who  builds  or  rejuvenates 
ham-radio  equipnnent,  How- 
ever, new  generators  can  be 
extremely  expensive  — and 
older  surplus  units  can  be 
large  and  unwieldy.  If  your 
needs  are  modest  and  your 
bench  space  limited,  why 
not  roll  your  own? 

The  ''Rf"Genie"  is  a  com- 
pact home-brew  generator 
covering  most  popular  HF 
and  i-f  frequencies.  A  vari- 


able oscillator  covers  3.2  to 
22  MHz  in  two  bands  — pro- 
viding coverage  of  80 
through  1 5  meters  plus  most 
crystal-filter  frequencies. 
Optional  455-kHz  and  10.7- 
MHz  crystal  oscillators  can 
be  switched  on-line  for  pre- 
cise i-f  alignment.  Generator 
output  is  on  the  order  of  4 
volts  p-p  into  a  500-Ohm 
load.  A  simple  voltage-di- 
vider attenuator  controls 
the  generator's  output  level, 
and  a  second  output  pro- 


The  Genie  in  operation. 
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vides  sufficient  drive  for  an 
external  frequency  counter 
The  Genie  is  powered  by  a 
single  9-voit  battery,  and  an 
LED  indicates  battery  con- 
dition when  the  unit  is 
turned  on.  Because  the  gen- 
erator  is  self-contained  in  an 
aluminum  box,  rf  leakage  is 
very  low- 
Circuit 

Q3,  4,  and  5  make  up  the 
oscillator  and  buffer  stages 
of  the  variable-frequency 
module.  This  is  a  standard 
■"handbook''  vfo  circuit 
which  has  been  modified  to 
cover  a  wide  frequency 
range.  The  LC  circuit  con- 
sists of  tapped  toroidal  in- 
ductor LI,  dual-section 
capacitor  CI,  and  a  3PDT 
miniature  toggle  switch.  Qsr 
cillator  stability  is  sufficient 
for  most  short-term  align- 
ment jobs.  However,  long- 
term  stability  could  be  im- 
proved by  substituting  a 
T50-6  core  for  the  T50-2  core 
at  LI  and  by  substituting  a 
quality  wafer  switch  at  SI. 
For  fixed  values  of  C,  NPO 
ceramic  capacitors  are  more 
stable  than  silver  mica. 

Crystal  oscillators  Q1  and 


Q2  are  adaptations  of  sim- 
ple untuned  bfo  circuits. 
The  455-kHz  module  uses  a 
ceramic  resonator  in  place 
of  a  crystal.  If  a  crystal  is 
substituted^  a  much  larger 
netting  capacitor  is  required 
to  produce  sufficient  trim- 
ming range. 

Slide  switches  activate 
the  desired  oscillator.  S2 
switches  between  the  vari- 
able and  fixed  oscillators, 
and  S3  selects  the  fixed  os- 
cillator frequency.  A  single 
DP3T  slide  or  rotary  switch 
could  replace  S2  and  S3  to 
provide  a  more  straightfor- 
ward switching  arrange- 
ment. 

The  attenuator  is  a  simple 
voltage  divider  controlling 
the  oscillator  output  leveL 
This  provides  a  wide  range 
of  signal  outputs  for  casual 
alignment  work.  For  more 
critical  applications,  a  step 
attenuator  is  a  worthwhile 
addition  (refer  to  pages  25- 
42  in  the  1985  ARRL  Hand- 
book for  a  possible  design). 
A  second  attenuator  adjusts 
signal  level  to  the  fre- 
quency-counter output.  This 
is  set  to  the  minimum  level 


Parts  List 

RFC1—  1  mH,  Miller  70Ft03A1,  Radiokit 
RFC2—  10  mH,  Miller  70F102A1,  Radtokit 

Yl—  lOJ-MHz  crystal,  Type  GP-1.  Cat.  #4331626,  Inter^ 

national  Crystal  Corp.,  $8,67  each 
Y2—  455-kH2  ceramic  resor>ator,  CSB'455E,  Radio 

Shack 
LI—  3a  turns  #28  on  T50  2  {t^ps  at  4,  10,  and  17  turns) 
C1—  15-90n5-200  pF  wilh  trimmers  and  vernier.  BCD 
Electro,  SZ&O  each  (p,  28.  Cat.  #73) 


required  for  stable  readout 
on  the  counter  across  the 
generator's  range, 

Zener  D1  and  LED  D2 
make  up  a  simple  off/on  and 
battery-status  indicator. 
When  battery  voltage  falls 
below  the  voltage  threshold 
established  by  the  zener  the 
LED  no  longer  Illuminates,  A 
Ik  series  resistor  limits  LED 
brightness  in  order  to  pro- 
long battery  life. 

Construction 

Since  small  size  and  sim- 
plicity were  desirable  for  my 
application,  I  built  the  gen- 
erator into  a  compact  2"  X 
4"  X  4"  case.  To  reduce  the 
chance  of  leakage,  all  of  the 
longer  rf  leads  were 
shielded.  Overall  layout  was 
not  critical  — but  normal 
precautions  were  observed 
when  assembling  the  vfo 
section.  Vfo  components 
were  carefully  secured  to 
ensure  mechanical  stability, 
and  the  board  was  mounted 
as  close  to  the  bandswitch 
and  tuning  capacitor  as  pos- 
sible.  Leads  to  the  band- 
switch,  tuning  capacitor, 
and  inductor  were  formed 
from  stiff  bus  wire  and  kept 
short.  The  vfo  inductor  was 
mounted  on  the  switch  it- 
self, held  firmly  in  place  by 
the  mounting  leads. 

The  tuning  capacitor  1 
chose  is  particularly  well 
suited  for  a  signal  generator 
since  it  has  two  sections  with 
different  capacity  ranges, 
built-in  trimmers,  and  a  re- 
duction drive.  It  is  available 
from  BCD  Electro  for  S2.25 
and  comes  complete  with  a 
tuning  knob  and  pointer. 
With  a  little  experimenta- 
tion and  a  different  band- 


switch,  frequency  coverage 
of  the  generator  could  easily 
be  extended  and  spread  out 
over  several  bands. 

Calibration  of  the  vari- 
able oscillator  was  accom- 
plished with  the  aid  of  a 
frequency  counter.  Some 
manipulation  of  the  trim- 
mers on  CI  was  necessary  to 
butt  the  beginning  of  the 
high-frequency  band  to  the 
end  of  the  low-frequency 
band.  Once  the  ranges  were 
established,  the  frequency 
scales  were  marked  on  the 
panel.  I  used  Presstype  dry 
transfer  lettering— a  pains- 
taking exercise  that  took  a 
couple  of  hours  to  com- 
plete. Although  this  gives  a 
professional  appearance  to 
the  completed  unit,  a  paper 
scale  marked  in  pencil  or  ink 
would  be  just  as  functional 

RC-176  miniature  coax 
was  used  for  test  cables. 
One  cable  is  terminated 


inside  view  of  the  Cenie. 


REAft   VIEW.  5^1 


with  miniature  clip  leads  for 
connection  to  the  circuit  un- 
der test,  and  the  other  with  a 
BNC  connector  for  connec- 
tion to  a  frequency  counter. 

Operation 

The  Genie  is  very  simple 
to  use.  When  paired  with  a 
frequency  counter,  accu- 
racy is  a  function  of  the 
counter's  readout.  Since  the 
vfo  is  heavily  buffered,  the 
generator  remains  stable  un- 
der varying  loads.  The  only 
problem  I  have  encountered 
is  a  function  of  the  genera- 
tor's  wide  frequency  range. 
Setting  the  generator  to  a 


precise  frequency  on  the  20 
or  IOmeter  band  becomes 
very  touchy  due  to  the  lack 
of  bandspread. 

Conclusion 

The  "Rf-Genie"  was  de- 
signed to  fill  the  perfor- 
mance gap  between  older 
"kit''  generators  and  expen- 
sive lab-quality  units.  It  pro- 
vides stable  coverage  of  the 
more  popular  HF  ham  bands 
and  offers  crystal-controlled 
accuracy  on  the  two  most 
common  i-f  frequencies. 
Many  options  can  be  added 
to  suit  the  individual 
builder.! 
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Fig.  1.  Schematic  for  the  'RfCenie/* 
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AM.  NET 

NO  TV 
NO  RADIO 
NO  ANTENNA 

CW  BAND  SIMULATION 
THAT  IS  SO  REAL  YOU 
WONT  BELIEVE  ITI 


•  Improves  Operating  SkOls 

•  More  Fun  Than  Any  Other 
Morse  Trainer 

•  Use  With  a  Conunodorj&  C- 
64,  a  TV  Set,  and  a  Key  or 

,  Keyer 

•  Experience  the  Thrill  of  a 
'^pXjpedition''  Without 
Leaviin^  Ybiir  Shaek 

•  Ideal  for  Travelers^— 
Operate  Anytime  You 
Want 

♦Award  Certificates  Are 
AvaUable  for  Verified 
Performance 

•  Simulates  Real  Morse 
Two- Way  DX  Contacts 

•  Plugs  Into  C-64,  SX-64  or 
C-128 

•  FUN,  FUN,  FUN! 


ADVANCED  EUECTHONIC 
APPUCATIOHS,  INC. 
P.O*B.  C-2160 
Lynnwomt,  WA  08036 
(206^  775-7373 
TELEX  69724ie  A£A  INTL 
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THREE  OF  AMATEUR  RADIOS 
BEST  KEPT  SECRETS 
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lad 
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Since 
1965 
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Call  or  Write 
JAN  CRYSTALS 

P,0.  Box  06017 

Fort  Myers 
Ft  33&06-6017 

(813)936-2397 


VISA 


ManHT^tprQ 


The  fmest  CW  keyer  at  any 
price,  the  famous 
"Kansas  City  Keycr"   boasts   1500  characters  of 
memory,.  14  buffers  and  full  Drogrammahility, 
"The  Contestcrs  Choke" 

This  6502  microproces- 
sor design  has  32-K  of 
eprom  and  IG-K  of  ram. 
Using  simple  user  friend- 
ly programming,  the 
owner  can  automate 
most  contest  operations, 
and  much  more. 
Complete  KC-1  systems  begin  at  only  $219.95 


GP-1 


The  "Ground  Plane  One" 
is  a  ten  inch  diaineterr  24 

point,  cast  aluma^oy,  buss  used  to  attach  the  radials 

of  any  vertical  antenna. 
Enjoy   the   t^eneflte  of  a   professioi^  looking 

ground  system  for  only  124.97. 


D-LAY-5 


An  easy  to  install  dciay 
ci/cuit,  that  works  on  the 

CDE/HYGAIN  HAM  O.  m.  W,  andTAILTWlSTER 

rotor  systems. 
This  system  mounts  inside  the  control  box  and 

inserts  a  five  second  deby  into  the  brake  circuit. 

Only  $21.95 


-  ORDER  OUR  FAaORY  DIRECT  CyVTALOG  - 


LANCE  JOHNSON  ENGINEERING 

P.O.  BOX  7$63 
KANSAS  CITY,  MlSSOim  64030 


"TUNE  IN"  THE  WORLD 

OF  SPECIALIZED 

COMMUNICATIONS! 


Thousands  of  "Ham  Radio" 
operators  across  the  country 
are  enjoying  ''Specialized 
Com  munlcat  ions  *^  modes. 
Whether  it*s  FSTV,  SSTV,  FAX, 
OSCAR,  EME,  RTTY,  PACKET 
or  COMPUTERS,  today's  Radio 
Amateur  Is  a  highly  skilled 
Communications  Specialist! 

Providing  full,  in-depth 
coverage  of  these  modes  is  our 
business  and  we've  been  do- 
ing it  now  for  over  19  years! 
And  now  we're  expanding! 


Now  published  "monthly"'  10  times 
per  year,  SPEC-COMtm  readers  are  kept 
up-to-date  in  a  world  of  fast  moving 
modern  technology. 

Why  not  give  us  a  try?  Back  issue 
samples  are  available  for  just  $2X0  ppd. 
(Master  Article  Indexes  add  $1.00). 

Special  Six  Month  Trial  Subscription 
-$10.00.  U.S./Canada/Maxtco  Annual 
Subscription  $20.00.  (Foreign  Subscrip- 
tions slightly  higher). 


SPEC-COM 


TM 


Iowa  Rest(^er!it5'  Mu-st 
Add  4%  Sates  Ta?^ 

A%  Add«d  To  All 
Cri^^ge  Card  Otdt^fs. 
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ASTRON 

CORPORATIOIM 


2852  Walnut  Ave.,  Unit  E 
Tustin,  CA  92680 
(714)  832-7770 


CanadJon  Distributor 

Eastcom  Industries,  Ltd. 

451 1  Chess  wood  Dr. 

Downsvfew,  Ontario,  Canada  M5J  2V6 

(416J638-799S 


INSIDE  VIEW-  RS12A 


ASTRON  POWER  SUPPLIES 

»  HEAVY  DUTY  «  HIGH  QUALIH  •  RUGGED  *  RELIABLE 


RS  and  VS  SERIES 
SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Supply 
from  excessive  current  &  continuous  shorted  output, 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 
except  RS-4A. 

•  JVIAINTAIN  REGULATION  «,  LOW  RIPPLE  at  low  line 
input  Voltage. 

•  HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORD 

•  ONE  YEAR  WARRANTY  •  MADE  IN  US,  A. 


PERFORMANCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105 -125  VAC 

•  OUTPUT  VOLTAGE:  13.8  VOC  ±  0  05  volts 
(Internally  Adjustable:  1 M  5  VDC) 

•  RIPPLE:  Less  than  5mv  peak  to  peak  {full  load 
^  low  line) 


MODEL  RS'50A 


MDDEL  f1S-50M 


MODEL  VS-50M 


RM- A  Series 


I  J-It;';'  . ,.  ^  iimm.^.mtiiifm^(miiiif^}ii:/¥i.^-'S^^i^i 


19"  X  bva  rack  mount  powiit  supplies 

Continuous 
Model  Ihtty  (AMPS) 


RM-35A 


25 


MODEL  RM-aSA 


RM-50A  37 

SEPARATE  VOLT  &  AlWP  METERS 

RM-35M  25 

RM-50M  37 


ICS* 
(AMPS) 

35 
50 

35 
50 


Siie  (IN) 
HXWXD 

5V4  V  19  >  121/3 
5^x19x121^ 

5V4  X  19  X  Wh 
5Va  X  19  X  12V? 


Shipping 
Wi.  (IbsO 

38 
SO 

38 

50 


RS-A  SERIES 


MODEL  RS-7A 


RS-M  SERIES 


MODEL  RS'35M 


VS-M  SERIES 


MODEL 

RS'4A 
flS'7A 
RS-7B 

RS-10A 
RS'12A 
RS^20A 
RS-35A 
RS-5QA 


Continuous 

Duty  (Amps) 

5 
5 

7.5 
9 
16 
25 
37 


ICS* 
(Amps) 

4 
7 
7 

10 
12 
20 
35 

50 


Size  (IN) 
HxWXD 

3V4x6Vix9 

3y4X6yjx9 

4x7y2  ><10% 

4x7V£XlOV4 

4y?  X  8  X  9 

5x9x107? 

5x  11  x11 

6  X  1 3V^  X  11 


Shipping 
W!  (lbs) 

5 
9 

10 
t1 
13 
18 
27 
46 


Switchable  volt  and  Amp  meter 


MODEL 

RS-12M 
RS  20M 
RS-35M 
RS'50M 


CDHtinuous 
Duty  (Amps) 

9 

16 

25 
37 


ICS* 

(Amps) 

12 
20 

35 
50 


Size  m) 
H  X  W  X  D 

AVi  X  8  X  9 

5x9x  mVi 

5x11x11 

6x13V^  X  11 


Shipping 
Wt(lti$) 

13 

18 

27 
46 


MODEL  VS-20M 


RS-S  SERIES 


MODEL  RS-12S 


Separate  Volt  and  Annp  Meters 

Output  Voltage  adjustabte  from  2^5  voJts 

Current  limit  adjustable  from  1 .5  amps  to  Full  Load 


MODEL 

VS-20M 

VS'35M 

VS-50M 


Continuous  Duty 
(Amps) 

16      9    4 

25     15     7 

37    22   10 


ICS* 

(Amps) 

@i3.av 

20 

50 


Size  (IN) 
HxWxD 

5x9x10^2 

5x11  X  11 
6  x  133/4  X  11 


Shipping 
m  (lbs) 

20 

29 
46 


•  Built  In  speaker 

MODEL 

RS-7S 

RSIOS 

RS-10MForLTR) 

flS12S 
RS-20S 


Contingus 
Duty  (Amps) 

5 
7.5 
7.5 

9 

16 


ICS' 
Amps 

7 

10 

10 

12 
20 


Size  (IN) 
Hx  WxD 

4  X  7^^x  }0% 
4  X  VAX  )m 

4  X  9  >  1 3 
4/2x9x3 

5  X  9  X  lOH 


Shipping 
m  (lt)s) 

10 

12 
13 
13 
18 


tohn  Reed  W6I0I 
770  La  Buena  Tierra 
Santa  Barbara  CA  93111 


Operate  OSCAR  on  10  Meters? 

Ifs  a  snap — all  you  need  is 
this  versatile  satellite  converter! 


The  transceive  mode  of 
operation  is  a  worth- 
while convenience  — you're 
on  that  DX  station  without 
causing  those  QRM-type  f  re- 
quency-aljgnment  tuning 
whistles.  This  435-MHz 
transmit  converter  has  an 
output  of  over  2  Watts,  and 
the  146-MHz  receive  con- 
verter features  a  low-noise 
GaAsFET  preamplifier.  Most 
of  the  parts  can  be  pur- 
chased from  Radio  Shack, 
and  the  others  are  readily 
available  by  mail  order.  I 
have  included  in  this  article 
descriptions  of  a  test  assem- 
bly for  evaluating  frequency 
spectrum  and  a  simple 
dummy  load/power-measur- 


ing device.  No  other  special 
test  equipment  is  required. 
The  critical  frequency-align- 
ment measurements  can  be 
made  using  the  HF  trans- 
ceiver calibration. 

How  It  Works 

Confirming  access  into 
the  OSCAR-10  satellite  re- 
quires simultaneous  opera- 
tion of  the  transmitter  and 
receiver,  complicating  the 
HF  transceiver  conversion. 
The  method  of  solving  this 
problem  is  indicated  in  Fig. 
1,  Access  is  confirmed  by 
switching  to  a  test  mode 
where  a  separate  29  6-MHz 
source  activates  the  trans- 
mitter mixer  while  simulta- 


[46  0-lfl5B 


HF    TRflNSCEfVLR 


UPLINK 
4i5.0-435.? 
Test  435.16 


405.50 
TEST  405>S 


Fig.  1,  Concept  block  diagram. 
30     73  for  Radio  Amateurs  •  November,  1985 


neously  the  LO  (local  oscil- 
lator) frequency  is  lowered 
by  10  kHz.  Without  the  fre- 
quency shift;^  the  received 
satellite  response  would 
have  the  same  frequency  as 
that  of  the  test  source. 

Misalignment  of  the 
transmit/receive  frequen- 
cies caused  by  Doppler  shift 
or  minor  equipment  vari- 
ances are  compensated  for 
by  a  receiver  LO  frequency^ 
trim  capabiiity.  Tuning  the 
receiver  to  the  frequency 
corresponding  to  the  trans- 
mitter LO  shift  (29.660  kHz) 
and  trimming  the  receiver 


LO  adjustment  while  listen- 
ing to  the  satellite  response 
will  result  in  transceive 
tracking. 

It  should  be  noted  that 
satellite  sideband  reversal  is 
accommodated  with  the 
transmitter  mixer  LO  on  the 
low  side  and  the  receiver 
mixer  LO  on  the  high  side  of 
the  operating  frequencies. 
In  actual  operation,  and 
with  my  particular  HF  trans- 
ceiver, I  can  hear  the  tail  end 
of  the  satellite  response  as  it 
is  delayed  from  the  long 
propagation  path.  Success 
of  this  feature  requires  a 
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Fig.  2.  HF  transceiver  interface. 


transmitter  hold  time  of  less 
than  200  ms.  This  type  of 
cross-check  for  satellite  ac- 
cess is  useful  but  it  is  not  a 
requirement. 

Fabricated  Methods 

Etched  lines  are  avoided 
in  the  UHF  stripfine  circuitry 
by  using  a  glue-down  strip- 
line  technique.  Strips  are  cut 
from  double-sided  glass  PCB 
of  the  size  normally  associ- 
ated with  etched-circuitry 
dimensions  One  side  is 
smeared  with  glue  and 
firmly  pressed  against  the 
base  PCB,  No  dc  connection 
IS  required  between  the  glue 
interface.  Dc  isolation  is 
provided  by  filing  a  small 
groove  in  the  stripfine  foil 
and  soldering  the  related 
coupling  capacitor  across 
the  groove.  Tests  indicate 
the  performance  to  be 
equivalent  to  that  of  etched 
circuitry.  Components  other 
than  striplines  are  mounted 
using  small  PC  pads  glued  to 
the  primary  PCB,  the  parts 
soldered  directly  to  the  pad 
foil  for  interconnection  and 
support.  This  fabrication 
method  is  exceptionally 
flexible.  If  a  mistake  is 
made,  simply  lift  the  strip- 
line  or  mounting  pad  with  a 
knife  and  make  the  neces- 
sary change. 

HF  Transceiver  Interface 

The  HF  transceiver  is  op- 
erated at  the  minimum 
power  (evef  that  does  not 
compromise  its  perfor- 
mance. Only  0.5  Watts  is  re- 
quired for  the  converter, 
therefore  most  of  the  power 
is  dissipated  in  a  dummy 
load.  The  interface  includes 
two  capacitive  variable  at- 
tenuators, each  adjustable 
from  -10  to  -30dB.  Oneis 
adjustable  to  provide  opti- 
mum transmitter  converter 
drive,  and  the  second,  used 
to  protect  the  receiver  con- 
verter from  high  rf  levels,  is 
normally  operated  at  maxi- 
mum attenuation.  Their  ef- 
fect on  load  impedance  is 
minimized  by  connecting 
them  through  a  short  4-inch 
cable  to  a  T<onnector  on 
the  dummy  load. 
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Fig,  3.  Transmit  converter 
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Fig.  4.  Transmit  converter  layout  indicating  glue-down  mounting-pad  and  stripline  loca- 
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Fig.  5.  Amplifier/filter  circuit 
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Fig.  6.  Amplifier/filter  layout . 
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The  dummy  load  is 
twenty  1 /2-Watt,  Ik  resistors 
connected  in  parallel.  They 
are  clustered  around  an  RG- 
58/U  cable,  soldered  to 
two  1-1/4 ""diameter  plates. 
The  plates  are  parallel  and 
spaced  the  length  of  the  re- 
sistor. The  complete  assem- 
bly is  immersed  in  a  pint  of 
cooking  oil.  The  dummy 
load  can  absorb  100  Watts 
for  short  periods. 

Transmit  Converter 

The  transmit  converter  LO 
starts  with  a  45-MHz  vxo 
(variable  crystal  oscillator). 
The  normal  operating  fre- 
quency [45.0545  MHz)  is 
established  by  the  trim  ad- 
justment CI,  and  the  test 
frequency  (45.0556  MHz)  is 
trimmed  by  a  2N3053  con- 
nected to  operate  as  a  var- 
actor  In  the  test  mode,  the 
varactor  is  switched  by  relay 
1  to  a  5k  potentiometer  for 
frequency  trim. 

The  vxo  is  a  very  useful, 
stable,  and  reliable  device. 
However,  two  precautions 
are  required.  First,  it  is  very 
sensitive  to  common  capac- 
itance at  the  crystal  induc- 
tance junction.  Due  to  this, 
and  to  reduce  stray  capaci- 
tance, 1  have  avoided  using 
a  standard  crystal  socket, 
making  one  using  pins  from 
an  old  miniature  tube 
socket.  Also,  care  has  been 
taken  to  isolate  the  crystal 
from  the  mounting  PCB. 

Second,  it  likes  a  slow 
turn-on.  This  is  accommo- 
dated in  the  circuit  using  a 
22{>Ohm,  1000-mF  filter  in 
series  with  the  supply  volt- 
age.  The  vxo  is  followed  by  a 
buffer,  tripter,  and  amplifier. 
The  BFX89  was  chosen  for 
these  stages  due  to  its  high 
performance  and  because 
it's  avaiiable  on  the  surplus 
market  at  low  cost,  The  135- 
MHz  amplifier  has  an  out- 
put of  150  mW- 

The  Q6  MRF629  used  in 
the  405-MHz  tripler  has  two 
unusual  features.  First,  the 
emitter  is  tied  to  the  TO-39 
case,  and  soldering  it  to  both 
sides  of  the  double-sided 
mounting  PCB  provides  ad- 
equate heat  sink.  Second,  it 


contains  Faraday  shield 
diodes  between  the  collec- 
tor and  emitter  for  the  pur- 
pose of  isolating  the  base 
input  from  the  collector. 

When  operating  below 
the  rated  voltage,  the  diodes 
function  as  varactors;  the 
transistor  then  operates  as 
an  effective  frequency  nnut- 
tiplier  (Motorola  EB70A).  In 
the  circuit,  the  third  har- 
monic is  picked  off  by  a 
high'Q  stripline,  L1 1 -CIO, 
and  inductively  coupled  to  a 
second  stripline,  L10-C9, 
that  is  connected  directly  to 
the  MRF629  collector.  The 
output  is  over  0,5  Watts. 

The  1N914  SBM  (single- 
balanced  mixer)  uses  paral- 
lel diodes  to  increase  the 
power-handling  capabihty. 
The  180**  phase  shift  is  han- 
dled by  two  1/4-X  striplines, 
L12-L13.  Phase-nulling  trim 
is  by  CI 2,  and  amplitude- 
nulling  trim  is  by  CI  3.  They 
can  be  adjusted  to  provide 
40k]IB  rejection  of  the  LO  at 
the  SBM  output  However, 
under  dynamic  operating 
conditions  as  a  mixer,  the 
rejection  is  reduced  to  ap- 
proximately  20  dB  The 
dominant  output  at  the  tow- 
Q  stripline,  L14-C14,  is  ap- 
proximately 100  mW  at  435 
MHz.  Attenuation  of  the 
376-MHz  image  is  about  6 
dB. 

TP1  is  an  invaluable  test 
point.  It  confirms  proper 
SBM  drive  by  the  LO  (10  V) 
and  the  LO  +  signal  (13  V). 
The  SBM  signal  is  from  ei- 
ther the  HF  transceiver  or 
the  test  source  as  switched 
by  relay  2  or  relay  3. 

The  test  source  has  a  max- 
imum output  of  1  Watt  at 
29.6  MHz.  In  normal  opera- 
tion it  is  adjusted  by  a  poten- 
tiometer in  the  driver  supply 
voltage  to  about  0.5  Watts 
to  the  SBM. 
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Fig,  8.  Receive  converter  layout  indicating  mounting-pad  tocations. 


Amplifier/Filter 
Assembly 

A  filter  is  required  to  dis- 
criminate against  the  SBM 
405-MHz  LO  leakage  and 
the  376-MHz  image.  There 

are  actually  two  filters,  each 
having  two  air-gap  high-Q 
striplines.  Each  of  the  filters 


can  be  adjusted  to  provide 
2(>clB  isolation  of  the  405- 
MHz  LO  while  peaked  at  the 
435-MHz  operating  fre- 
quency. 

Image  discrimination  is 
much  greater.  The  insertion 
foss  of  each  filter  is  approxi- 
mately 1  dB.  The  critical  ele- 


ment of  the  filter  is  the 
home-built  capacitor  be- 
tween the  two  striplines.  It  is 
adjusted  for  critical  cou- 
pling between  the  two  tuned 
circuits  by  bending  the 
5/1 6  "-square  plates  for  dif- 
ferent capacity. 

The  capacitor  plates  and 
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Other  mounting  hardware 
associated  with  the  strip- 
lines  are  made  from  vegeta- 
ble-can tin,  tinned  with 
solder.  The  stripNne  shield 
size  is  13/1 6'  x  9/16*  x 
2-3/4*.  They  are  mounted 
leaving  the  stripline  ends  ex- 
posed to  permit  adjustment 
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f\g.  9.  Spectrum  monitor, 

of  the  capacitors.  The 
shields  are  made  from  Rey- 
nolds perforated  aluminum 
{1/8-inch  holes  spaced  1/4 
inch).  Forming  shields  with 
this  material  is  easy. 


Fig,  10.  UHF  dummy  load/ 
power  meter. 

The  MRF629  amplifiers 
are  identical.  Each  is  mount- 
ed on  a  2-1  /2  '^  X  3  '^  separate 
PC  board  for  the  purpose  of 
isolating  the  em  itter  for  bias- 
ing. The  PCB  is  held  to  the 
base  PCB  with  four  2-56 
screws  using  a  third  1/2-inch- 
square  PCB  at  each  screw  to 
insulate  the  screw  from  the 


Transmtt  Converter  Parts  List 

Q1—2N3053  (276-2030) 

Q2— 2N3819<27e-3035) 

Q3,  Q4,  QS—BFXaO  (MHZ  Electronics) 

Q6— MRF629(MHZ  Electronics) 

Q7,  Q8,  Q9,  Q10— MPS2222A  <276-2009) 

LM317T— (276-1778) 

1N914  diodes  (4)  (276-1122) 

Y1— 45.0556  MHz;  Y2— 29,670  MHz  (I CM  031081) 

5-60-pF  trimmers  (15)  {272-1340) 

3-10-pF  trimmers  (4)  (272-1338) 

FT— 0.001-^F  feedthrough  capacitor  (Meshna  H30) 

Relay  1,2,3  (275-233) 

FB— ferrite  bead  (2)  (Amidon  FB*64^101) 

Chi— 10  ^H  (273-101) 

Ch2,  3— 15T  #30  wire  on  1/2^W  Ik  resistor 

L1— 25T  #26  wire  on  1/4 "-dia.  Ptexiglas  form 

L2— 14T  #22  wire  on  1/4 "^dia.  Plexiglas  form 

L4,  L6— 6T  #14  wire,  1/4^'  inside  diameter 

L3,  L5— 3T  #22  iiookup  wire  wound  around  end  of  L4  and  L6 

L7"- Interconnect  glue-down  strlpline  1/8"  x  1-3/4" 

L9— 5T  #14  wire,  1/4''  inside  diameter 

L8— 1T  #22  hookup  wire  wound  around  end  of  L9 

L10— 3/16'^  X   M/2"  stripiine,  1/4'^  airgap  from  mounting 
board 

L1 1—3/16''  X  2-3/4"  stripline,  1/4"  air-gap  from  mounting 
board 
Spaced  1/8''  air-gap  from  L10.  Output  tap  5/16"  from  Bn(^. 

LI 2,  L13— Glue-down  stripline  1/8"  x  2" 

L14— Glue-down  stripllne  3/16"  x  2" 

Stripline  material— -059''  double-sided  glass  PCB  (Meshna 
PCS  28) 

Stripline  glue— All  purpose  adhesive,  acetate  type  (64-2307) 

Mounting  board— 6^  x  11'  double^sided  glass,  .059"  PCB 
(Meshna  PCB  28) 

All  fixed  capacftors  in  pF  unless  otherwise  noted.  Disc  ce- 
ramic/50 V 

All  fixed  resistors  1/4  W,  5%  unless  otherwise  noted 

Manufacturer  catalog  numbers  in  parentheses  (Radio  Shack 
and  others) 


base  board.  The  various  foils 
are  reamed  with  a  large  drill 
(1/4  inch)  to  keep  the  screw 
from  shorting  on  the  foil. 

Insulation  between  the 
two  boards  is  not  critical  — I 
used  plastic  from  a  sand- 
wich bag.  Adequate  heat 
sink  for  the  MRF629  is  pro- 
vided by  soldering  the  TO-39 
case  to  both  sides  of  the 
PCB.  The  2-1/2-Ohm  emitter 
resistor  is  more  than  ade- 
quate for  dc  stabilization 
under  all  operating  condi- 
tions. The  bias  resistors  indi- 
cated make  an  idling  current 
of  approximately  100  mA. 
Although  the  MRF629  is 
rated  at  8-dB  gain,  9  or  10  is 
typical. 

Receive  Converter 
Assembly 

The  receive  converter  LO 
circuit  is  the  same  as  that 
used  in  the  transmit  assem- 
bly. The  crystal  series  in- 
ductance is  somewhat  more 
critical  due  to  the  larger  fre- 
quency variance.  Also,  the 
varactor  voltage  is  con- 


trolled by  a  potentiometer 
at  the  operator  position 
rather  than  in  the  module. 

The  175-MH2  output  of 
about  100  mW  is  more  than 
enough  for  the  DBM  (dou- 
ble-balanced mixer),  A  4-dB 
pad  is  used  at  that  interface 
to  ensure  optimum  termina- 
tion. The  diode-ring  DBM 
provides  excellent  port-to- 
port  isolation  even  when  us- 
ing  ordinary  unmatched 
diodes.  Don't  hesitate  to 
make  your  own  DBM  — it's 
easy  to  build.  Twisting  the 
trifilar  wires  together  before 
winding  them  on  the  toroi- 
dal core  will  minimize  the 
chances  of  scraping  the  in- 
sulation. 

The  preamplifier  dual- 
gate  GaAsFET  was  pur- 
chased as  a  surplus  MRF966. 
However  the  assembly  re- 
ceived is  marked  TI201/45- 
(X)5  and  it  has  different  bias 
characteristics.  Having  no 
data  sheet,  I  experimentally 
developed  operating  condi- 
tions [  believed  to  be  near 


Amplifier/FIHer  Parts  List 

Q11,  12-MRF629(MHZ  Electronics) 

5-60^pF  trimmers  (8)  (27M340) 

3-10-pF  trimmers  (4)  (272-2338) 

C21-C28--5/16''  X  5/16",  1/16"  minimum  air-gap 

FT— 0.001-|aF  feedthrough  capacitor  (Meshna  H30) 

FB— ferrite  bead  (2)  (Amidon  FB-64-101) 

Ch6,  9—10  mH  (273-101) 

Ch4, 7— 4T  #22  wire,  1/8'^  inside  dia, 

Ch5,  8— 15T  #22  wire,  1/B"  inside  dia. 

L20,  21,  26,  27— Stripline  3/8"  x  3^  Input/output  tap  5/8" 

from  end,  1/4"  air-gap  from  mounting  board 
L22,  28 — Interconnect  glue-down  stripline  1/8"  x  3/4", 

groove  filed  1/4"  from  end  to  accommodate  blocking  ca- 

pacitor 
L23,  29— Giue-down  stripline  3/8''  x  3/4",  beveled  at  one 

end  for  MRF629  connection 
L24,  30— G lye-down  stripline  1/8"  x  3/4" 
Stripline  material— .059"  double-sided  glass  PCB  (Meshna 

FOB  28) 
Stripline  glue— All  purpose  adhesive,  acetate  type  (64-2307) 
Filter  shields- Inside  clearance,  13/16"   x   9/16 ^   length 

2-3/4^ 
Reynolds  perforated  aluminum  (1/8"  holes  spaced  1/4") 
Mounting  board— 6"   x   11"  double-aided  glass  PCB 

(Meshna  PCB  28) 
Subchassis(2)— 2-1/2"  x  3"  x  .059"  double-sided  glass  PCB 

(Meshna  PCB  28) 
Subchassis/mtg.  board  insulation— Sandwich  bag  plastic 
All  fixed  capacitors  disc  ceramic/50  V  unless  otherwise 

noted 
All  fixed  resistors  1/4  W,  5%  unless  otherwise  noted 

Manufacturer  catalog  numbers  in  parentheses  (Radio  Shack 
and  others) 
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optimum  for  low  noise.  The 
collector  current  is  10  mA  at 
7  volts.  In  the  circuit  back- 
to-back  914  diodes  across 
the  input  protect  the  FET 
gate  from  input  transients. 
The  narrowband  T-network 
at  the  output  discriminates 
against  the  376-MHz  image. 

In  the  fabrication,  the 
Q18  X-package  gates  are 
mounted  on  two  glue-down 
pads  and  the  source  is 
mounted  on  a  pad  made 
from  #14  wire  bent  in  a  U- 
shaped  closed  loop.  The 
drain  lead  is  soldered  di- 
rectly to  the  10-Ohm  resis- 
tor, minimizing  inductance 
by  carefully  bending  the 
lead  upward  (clamp  it  with 
long-nose  pliers  and  bend 
the  remaining  portion).  I 
made  a  noise-source  com- 
parison with  myold  MRF901 
preamp.  The  noise  figure  is 
indicated  to  be  improved  by 
a  small  but  measurable 
amount. 

The  MCI 350  integrated 


circuit  amplifies  the  29.6- 
MHz  DBM  output  up  to  ap- 
proximately 40  dB.  The  high 
amplification  is  required  to 
compensate  for  the  inter- 
face attenuator.  HF  trans- 
ceiver rf  feedback  is  limited 
by  back-to-back  1N914 
diodes  across  the  IC  output. 

Alignment  Notes 

1.  It  is  required  that  the 
MRF  tripter  operate  in  a  near 
saturation  mode  with  a  col- 
lector current  of  300  mA  or 
more,  A  drive  of  approxi- 
mately 100  mW  is  necessary. 

2.  The  transmitter  LO  and 
the  test-source  second  har- 
monic will  produce  a  signal 
in  the  14-MHz  band  when 
the  receiver  antenna  is 
placed  near  the  LO.  Adjust 
CI  for  14.2844  MHz  with  re- 
lay 1  open.  Adjust  the  5k 
varactor  pot  for  14.2855 
MHz  with  relay  1  closed. 
This  results  in  the  10-kHz 
offset, 

3.  TPI  will  be  over  10  V 


Receive  Converter  Parts  List 

Q13— 2N3053  (276-2030) 

Q14—2N3819  (276  3035) 

01 5,  16,  17— BFX89  (MHZ  Electronics) 

Q18_IV|RF966(?)  see  text  (MHZ  Electronics) 

MC1350  (276  1758) 

5082-2835  diodes  (4)  (276-1124) 

1N914  diodes  (4)  (276-1122) 

Y3— 58.5117  MHz  (I CM  031081) 

5-60-pF  trimmers  (6)  {272-1340) 

3-10-pF  trimmers  (5)  (272-1338) 

Ch10,  11— 10uH<273'101) 

L31— 22T  #26  wire  on  1/4 '^-dia.  Piexiglas^^  form 

L32— 10T  #22  wire  on  1/4 "-dia  Plexiglas  form 

L34,  36— 4T  #14  wire,  1/4 "  inside  dia. 

L335  35— 2T  #22  fiooliup  wire  wound  around  end  of  L34  and 

L36 
L37— 17T  #22  wire,  1/8"  inside  dia. 
L38— 20T  #26  wfre  on  1/4 "-dia.  Ptexiglas  form 
L39— 4T  #14  wire,  1M"  inside  dia. 
L40,  42— 6T  #14  wire,  1/4"  inside  dia. 
L41— 31  #14  wire,  3/16'^  inside  dia. 
L43 — ^IT  #22  liookup  wire  wound  around  end  of  L42 
T1,  T2— 8T  #26  wire  trifilar  wound  on  FT37-67  toroidal  core 

(Amidon) 
J3__10T  #26  wire  bifilar  wound  on  FT37-67  toroidal  core. 

Secondary  4T  #22  hooi<up  wire  wound  over  the  bifiiar 

winding  (Amidon) 
Mounting  Board— 6 '^  x  9^  doobie-sided  glass,  .059  PCB 

(Mesfina  PCB  26) 
All  fixed  capacitors  in  pF  unless  ottierwise  noted;  disc  ce- 

ramlc/50  V 
All  fixed  resistors  1/4  W,  5%  unless  otherwise  noted 

Manufacturer  catalog  numbers  in  parentheses  (Radio  Shack 
and  others) 


when  the  LO  is  peaked  for 
maximunn  output.  Monitor- 
ing the  SBM  output  with  the 
spectrum  monitor,  nult  ad- 
justments of  CI  2  and  CI  3 
will  result  in  LO  rejection  of 
40  dB  while  maintaining  10 
V  at  TPI . 

4.  TPI  will  be  13  V  or 
more  while  in  the  test  mode- 
Optimize  the  SBM  for  maxi- 
mum 435-MH:^  output  and 
minimum  405-MHz  LO 
feedthrough.  The  LO  rejec- 
tion under  these  conditions 
will  be  about 20  dB. 

5.  Adjust  the  first  filter 
with  a  peak  voltmeter  at 
C23,  optimizing  it  for  the 
435-MHz  response.  Gradu- 
ally reduce  C21  by  bending 
the  5/1  6  "-square  plates 
while  continually  optimiz- 
ing the  output  with  C20  and 
C22,  Continue  this  until 
there  is  a  slight  decrease  in 
response.  The  siecond  filter 
is  adjusted  in  a  similar  man- 
ner. 

6.  With  normal  amplifier 
operation,  the  dummy  load 
will  become  very  hot  within 
a  few  minutes  without 
forced-air  cooling,  ft  can  be 
calibrated  for  power  mea- 
surements with  a  dc  voltage, 
noting  the  thermistor  resis- 
tance vs.  time.  The  thermis- 
tor in  my  particular  assem- 
bly changes  from  2  M  to 
160k  in  three  minutes  with  2 
Watts  input.  A  similar  mea- 
surement with  1.5  Watts  is 
290k,  and  for  2.5  Watts,  60k, 
Use  a  blower  to  cool  off  the 
dummy  load  between  cali- 
bration runs.  The  calibration 
indicated  2.5  Watts  output 
from  the  transmitter 

7.  In  the  receiver  LO,  re- 
strict TP2  to  no  more  than  3 
V  by  increasing  the  capaci- 
tance, C36, 

8.  The  receiver  LO  and 
the  test  source  will  produce 


a  signal  in  the  28-MH2  band. 
Set  the  control-panel  pot  at 
the  center  of  rotation  and 
adjust  C34  for  a  signal  at 
28.8317  MHz.  This  repre- 
sents the  58.5017-MHz  cen- 
ter frequency.  With  the 
proper  value  of  L31 ,  rotation 
of  the  potentiometer  will  re- 
sult in  a  frequency  variance 
of  ±5  kHz  around  the 
28.831  7'M Hz  center  fre- 
quency. 

9.  With  all  circuits 
peaked  for  29,6-MHz  re- 
sponse in  the  HF  transceiver, 
the  DBM  will  contribute  to 
the  noise.  This  can  be 
checked  by  disabling  the  LO 
(place  your  fingers  on  the 
crystal  housing);  there  will 
be  a  small  decrease  in  noise. 

TO.  The  rf  amp  will 
greatly  increase  the  noise. 
Optimize  the  noise  figure  by 
tuning  C43  and  C44  while  lis- 
tening to  a  noise  source  or  a 
signal  through  the  antenna 
(hopefully  the  OSCAR-10 
beacon). 

Operation 

It  is  assumed  that  the 
transceive  converter  has 
been  interfaced  with  the  fi- 
nal uplink  transmitter. 

1.  Initiate  the  test  mode 
and  lower  the  frequency  of 
the  HF  transceiver  10  kHz  as 
compared  to  the  test-source 
frequency. 

2.  Increase  the  HF  trans- 
ceiver  output  for  optimum 
uplink  power, 

3.  Tune  the  control-panel 
trim  potentiometer  for  sat- 
ellite response. 

4.  Switch  to  normal  oper- 
ation. The  system  will  be  in 
the  transceive  mode  of  op- 
eration. 

5-  Cfieck  the  frequency 
alignment  approximately 
every  hour  for  Doppler  com- 
pensation,! 


Part  Suppliers 
(Other  than  Radio  Shack) 

Amidon  Associates,  12033  Otsego  St.,  North  Hollywood  CA 

91607 
International  Crystal   Mfg.   Co,,  Inc.,   10  N   Lee,   PO  Box 

26330,  Oklahoma  City  OK  73126 
John  J.  Meshna,  Jr.,  Inc,  19  Allerton  St.,  Lynn  MA  01904 
MHZ  Electronics,  Inc.  2111  W,  Camelback  Rd.,  Phoenix  AZ 

85015 
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f)TEVE'S 
KYLINE 

•  >  URPLUS 


P.O.  Box  1924 
Beaverton,  Oregon  97075 

(503)  292-9399 

VISA  -  MASTERCARD 


SpecipliKing  in  CommerciaJ,  Industrial,  and  Military  Surplus  lilettronks 
Cotnponent  Pjart.s,  Subassemblies,  Computer  PC.  Boards,  Systems  and 
Equipment  of  all  kinds.  New  and  LJsed  ,  ,  ,  Mosi  with  dncu mentation,  High 
Tech  ComputetSH  Interface  Paa^,  and  Periierali.  iC's  by  the  Chip  or  Tube 
(new),  GimponenLs  by  the  loot.  Frotrt  Racks  to  Res  Li  tors.  Teletypes  to  Ti^n 
sisters  or  Tubes,  ASCH  Keyboards  to  Ccimputer  PC  Boards  with  St  hematics. 
Send  SASE  for  full  tistings  and  prices.  We  take  requests  for  special  items.  It 
never  hurts  to  ask!  Our  inveniorv  covers  items  from  DC  to  li^ht. 


Special:  INTEL  6  Slot  IEEE-696  MULTIBUS  1  Back  Plane.  Uncommitted  P2 
Bus  Area.  PI  Bus  Terminated.  Silk  screened.  Solder  masked  FCB  only.  With 
Schematic,  W/0  Card  Connectors  .  ■  . 

NEW    .    JlOOOeach  .  .    Order #INTEL-6S8P 

Surplus;  INTEL,   NATIONAL,   and   othi^rs   MM210ZAN    250ns  IK   XI   bit   Statit' 

RAM  in  16  pin  Plastic  DIP  .  ,  , 

NEW  ...  $   .35  each  ,  .  ,  Order  #21 02 AN 

Sensaiiooal:  MOTOROLA  MC14()5.^B  CMOS  Anak>>i/Digita]  Mux/Demux 

Bilateral  Switch  with  Chip  Enable.   Works  as   3PDT  switch  at  signal/logic 

levels.  In  Plastic  16  pin  DIP  .  .  . 

NEW  ...  *   .-59  each  ,  .  .  Order  #405 3B 

Sufplus:  CHERRY  (Tektronix  ^010  Terminal)  63key  ASCII  encoded  piaraliel 
outputkeyboard  with  schematic.  ,  .  . 

NEW  ,  ,  .  J23.88each  . . ,  Ordt>r*TEK  4010 

NOl'Er  The  TI  99  keyboard  Ls  still  available  for  you  TIME X/SiNCL AIR  Users 
a.s  advertised  previously. 


All  Prices  FOB  Portland,  OR.  All  items  are  of  limited  quantity.  All  ordei^ 
subject  to  stock  on  hand-  All  items  sold  New  or  Used  AS  IS.  Refunds  are 
prcnipt  on  outcrf-sttxrk  orders,  Minimuni  Order  $5-00.  13.00  Handling  fee  on 
3II  orders.  Canadian  orders  add  15.00  extra  and  remit  in  US  Funds  please. 


WORK  THE  U.H.F.  BANDS 

Add  3  transvener  or  convener  to  your  e^tiMing  lOm,  6m  ur  2m  e^uipriR'ni^, 
Choose  from  [he  largest  selecEson  t>f  modules  aviialable  lor  L>K^  OSC  AK, 

TRANSVERTERS  ^^^^^  50-28  $200.95 

MMT  144-28  $189,93 
MMT  432^28  (S)  $279.95 
MMT  439-ATV  $349.05 
MMT  1S96-144  $329.95 

OTHER  MODELS  AV.-^U  ABI X 

POWER  AMPLIFIERS  '"'''''  ^""^  ^"^ 

all  models  indtide  RF  VOX  &  Law  Noise  HX  Pre- Am  pi. 
(no  pre-amp  in  MML432-100) 

ZMth^ps:  H>i:)WnuLpu[  MMI.I  W-IOO-LS  lWor3Wtn  $249.95 

I tWW  output  MMLI44^t00"S  IftW  Eiiput  $209.95 

50Wi>uipui  MMI.I4^-?M^5  iUW  input  3149.95 

SlMmnpiit  ^f^n,t44-30"I5  IWor^^Win  3109.95 


IVIML4.H2-HH)  WW  input  $379,95 

MML43i;^S0  JOW  input  $199.95 

M Ml  .4S2  -  :W-[i;       I W  iiT  ^ W  in  $2 19. 95 
Lorain^  s(vm.  V^'fttc^h  Utt  cktuib. 


UHM  output 
50W  output 
^>W  output 

ANTENNAS 

1296- LY 

$49.95 

10XY-2M 

$69.95 

70  cm/MBM  28 

$39.95 

70  cni/MRM  4H 

$64.95 

70  cm/MBM  88 

$94.95 

70/MBM  48 

Send  44c  stamps  for  full  details 

of  our  VHF/UHF  items, 
Pre-se lector  filters   Pre-amplifiers     Antennas 
Low-pa.ss  fillers       Tran^verters      Crysial  Filters 
Var actor  tripiers      Converreri 

Spectrum  International,  Inc. 
Po^l  Office  Box  10S4S 
Concord,  Muss.  0)742  USA 


t5  Pin  Header  A  Mating  Socket, 

Vert  MT/PC 

/156"  Cenlers ....._..g/1  00 

Crystal  Clock  OsciHalor \i.  i .;:  J^  .50 

Miniature  Speaker,  2",  8  OHM   SO 

Co  Ms  For  RadhD  EIvc'b  Fetk  64  TV 
Project,  Toko  #'S  T  1,  T-3,  L-1  {12uHJ 
A    L-?   (.071  uKV   Comptete   Set   Of   At! 

4  coiia e.  SO 

MC 1 330 — Pn  me  \  MotO)     .  2/ 1  00 

Bf  Q-dS  Tfam^tstOf  1  50 

Dtsc  Caps  .00  Xut    .  30/1  00 

/'il^a- Prime  fNat]  3/100 

4?0uf  36V  (RaOsaiS .  3/1  00 

470uMav(Axp3l|  4/100 

2N3904  1 0/1  00 

2N390e  tO/lOO 

1N914  .  .  40/1  00 

1N414e 40/1  00 

1 N523 1  fi  {5  ;  V. Zener  Dtodef  5/ 1  00 

VoUtaqie  R K3 ufaEorsj  Prime  TO- i^20)  f&Ob 
7ftl2:7S24. /fiO&.79i3-MiJ<cifMa[Ch^3/tOO 
Mica  Insulators  For  TO'2?0  Pko  20/ 1  OO 
Voltage  Reg  s  IUTimark«<l,  60%  Pnme}  May 
Include  Poshhve^/Neg  &  Atjpust  .  ..  15/1  00 
7BL0aVoHageReQ{DMl06  TO'9?)  20/1  00 
PN?222A  20/rOO 

2N3055  50 

2N530a  20/  T  .00 

15CanM.15)  PerlCTTL 

7403  7442  74 1 26 

7404  7450  74151 
7410  7474  74163 
7437  7476  74365 
743a  7495  74393 
7440        74107 

tS  C^nt  (.151  Pe*  IC  T4LSXX 

74LS02      74LS32       74LS15S 

74LS0e      /4LSr4       74LS2&7 

74LS10      74LSa6       74LS257 

74LSZ0      74LS153      74L3273 

20  Can1  (.20)  Per  I C  CMOS 

400  i  B.  40 1  1  S.  4O50Q 

MGSaSfDTU..      ..;...    ::^ :...tO/100 

Oplo  1  sdalorlH  1 1 Q2-  6PIN  Dl  P)  Specs.        40 

2?l6E[>ro-Ti  145 

2;f32Eprom  195 

2764  EprOTTJ  2  4& 

271 2B  EPROM  4.95 

2S6K  Oram  I50n5  Pr!mc  Htlachi  (Ideat  For 
Mac  UEH}rades&  Expansion  PfojoctsJ. . .  4.95 
6243  (;/0  Expander  IC)  W/Specs. . . . , .  2.95 
UDWenSiUi&pjtay  Driver  iC-Specst  85 
U0N612B  95 

UC  N  4 11  e  B-  Ostj/F  req  Oi  v  C^Ofik  IC-  S[j^^  5/ 1 
LJCN  4B01  (8  Chan  B^^A>s  Laich/OnvetV  l  00 
LM339  45 

LM3eO<ULN2280} .45 

555  Timers  (TJ)  ...,..,, 4/1.00 

N  E  '^t?e  [  D  u^\  T\  m^f-  Motoji  50 

74lJOpAmpfMiniPipHiRelPkfl|  4y  1  00 
LMi  310  fUnFiiarktKJ.  T+jsted  PriFTiej  50 


L  W !  889 
LM39O0 
AM/FM  Rijdio 


IC  1*2204 


45 

W  Specs- Hoblsyf 

.      ...    15/1.(K3 


iC  Sockats 
9  PIN/. 07        14  PIN/.  13  16PII^/.1S 

I&PIN/.T7       20  PIN/.  19  22  PIN/. 21 

24  PIN/  .22       28  PI  W  24  40  PIN/  .39 

7  Segm  &nt  Di  splay  1 ,3  '  Coitimon  Cal  h)  .15 
/Segitient Display (.0" Coin monAnnj  ..    .65 

TFiSTaie  LED'*>  .  3/i.0O 

Jumtx>  Psrt  LED"s>^OiHuse<;l  Lens,  prrmeilTil 
All  1 00%  Prtmfr  I  b/tlj  00/fi6, 1 .000/557.50 
LED  Mounting  Cliias  a  Ring^.  15/1.O0 

Texas  lnst/#994A  Keyi3oard-lnc/Data  For 
Pin:^  MarJe  When  Each  Key  Depressed      4.95 


2/1.00 

.   4/1.00 

30/100 

30  Feel/ 1.00 

50  Feel/ 1.00 

!^0  Feel/ 1.00 

.  1 .00 


DipSwjtch-l2  Position 

Dip  Switch- S  PoEHion 

Keyboard  Push  Bullun  Tops 
Audio  H^^blu 
22AWG  Wire 

27AWG  Wire 

Mini  Lubricator  (^  Lut>rican[t) 
Mote*  Pins  (7  Pin/Slrrp|  1 0O/S2.-5O0/S4J  K/S6 
Clock  Module- Crystal  Controlled.  Greefj 
Display/ 1  SVDOTirne  Set  3iAritciies/0ala"4  95 
Rolary  Switch  ^S  Position.  5A  l2f>V)'3u'l,00 
Giant  AlphA  Numeric  Display  1-1/2  x  2 
7X5  |3 5  Tolal}  Red  LED  Matrix/S]>ecS'4  95 
t1  LED  Bnf  Graph  DisplB(y-2-3/4  .  Rect 
L  E  D's  ( Spe<-;ify  Red,  G  rr>,  A  mbf  Specs  . .  269 
5«v«ii  Amp  (7k  Tapped  Tran3forrTwiH;;an  Be 
Wired  For  ( 7  ^'J.  9  V,  1 6  V. » 8  Vy  Heg  Shpg  8.95 
Wall  Plug  Tfansf0riTier'24V525niA".  ...  1.50 
e  3V     1.2A  TransfciirTver :    ..  1.20 

12VCenterTapTransfoniner. .        .   .   2.SQ 
Mini  Audio  Transformers,       ,  10/1  00 

TN40O7 

m5059(200V1  Am^ 
1  N5Q60  MOOV  1  AmoJ 

Zener  D  nodes- 20V  i  W      

ZonGrDh(ides-i3V  lWG^ass 

2 560  OKC  Crystal 

3.5  7  964  5  Color  Bu  rsl  Crvstall  HC 

t  a  Mhi  Crystal 

6  0  Mhz  Crystal    , 

105  Heat  Sinks  i  Bern) 

TaiB  Hea!  StnHs  |  Bern) . . 

Super  Sub^Mini  C«Famic  Caps  I  All  lOOV) 

00l5ur  100V(152>.  .30/100 

.0022uf  100V  f  182}  30/1 

0027uM00V/272j.  ,30/1 

.D033ijf  too V  (3321  ,30/1 

.0039ul  1 00  V 1392}  .BO/l 

.OOSeuMDOV  5fc2i  .30/100 

.0062  u  I  tOOV  /622j  . .  30/1  .QO 

4. 7 uf  40 V  L  f[  tc  ( fladia Ik  .  20/ 1  00 

47yf  25 V  Lytic  (RatlidTh  10/100 

tOOOuf  teSVTwisliock t.DO 

SKJOul  50V  [Ideal  Fot  PowerSuppJifisj  i  00 
SOOQut  2  5 V  ( CorTi[>  Grade  3-5/8- '  X 1  ^3/ 1 .  00 

Ibl  50V  Monokines        ..    . 10/1.00 

.£2ijf  50V  Monqlithics   . . . . .  .!.■ . ..  20/1 .00 


20/1  00 
15/1  00 
1 0/ 1 .00 
30/100 
30/1  00 
50 
60 
95 
95 


18^ 


10/1  00 
1 0/1  00 


00 
00 
00 
00 


Ctiip  CdfJS-Sel  o1  4.  2  Each  2.7  &  3.3pf-1.0O 

.33m(  lOOVO^ti  Mviar to/ 1.00 

1 ,00O  PC  Ros  Istor  Ass'  1  \  30  Valu^sJ  l  /  2 W-  S3 

PotS'i  Meg.  Linear  Taper  5/1.00 

Motion  Detector-  8ds(iric  3C'S2} .  .  7/10.00 
Mot  Oel  (IC  OrtK-  ULN2232A)  3/S2  20/1 0  00 

P^oj(^f;l  acj^/l  \o  Foi  Detector 1.95 

Miniature  Speaker  f  (n  Det&ctor 25 

Eitteflsive  Conslruclion  Artidte  For  DeL  SI 

TV  Knot>S  15/1  00 

AmiTieler  (0- 1 5  A  C  Ampereg^ 4  95 

Volt/OHM     Meter    MVK^NT    {0-TK    OHM, 

0-300VJ 2.95 

BV  Mimatuie  Gear  Motor..-...:,^-.,  ;--^.  .50 
RF  Chokes- 1  Buh,  8  2uhL  1 2uh,  22ut>^10/1  00 
22/44  Pin  Edge  Card  Cor>nector     .  SO 

34  Pm  Connectof  ( For  Driven)  W/Hood 75 

BIMC^r  Connector  (UG^2 7 4} ,  .95 

Mixed  Cor>nectQr  Ass't  . . . . .  .^ . ,  .      lO/t  00 

1  SAWPSOVBndgelGl,  TO-S  Pkg)  .50 

2  5AM  P  200  V  Bridget  Solder  LugTermJ...  t.50 
Z«nrthTVAavlBcem«ntlC  Special  $1  Each 
221-42,  221-43,  221-45,  221-48,  221-69. 
221-79.  251 -87,221-96,221-104.221  "105 
221'106.  221-140 

2SOO00  { Hdf if  Oulpul  W/Dampef  Dk>ctek2  95 
2 SC1 1  7 2B  (Toshitj-Hon?  Outpvl  Trans)- 1  95 
Wi  n  egard  4  Bay  Bowtia  U  H  F  Ante  n  na- 1 9  50 
tC  Storage  (Bud  Box  (Holds)  30  (Cs-1.75 
Precision  f  Multi-TuFn}  Trim  Pots  (CopaQ, 
1 00  OHM,  500  OHM.  1  K.  2K,  5K,  1 0K.  20K 
50K,  tOOK  200  K,  500  K  1  M'.85  Each-3/$2 
Pitior  PT  iOVHof  MtlSingleTiimJ  Trimnwrs 
1 00  OtIM.  1  K,  I  OK,  2£>K,  &0K,  1 0OK  . . .  4/$l 
Heal  Sens  i  I  rve  Sw  rich/ 1 50'  C  1 0/ 1  OO 

MisedCoiJAssT  10/100 

Buziers 3/1  00 

Ctup  Resistor  Cfj,eK'J  20/1  OO 

Chip  Resistor  (4 70 K)    .  20/1  00 

Ctiip  Cap  (330F>fi     , 20/1 .00 

Jumbo  Red  LCD  W/guill  In  Resist Of'30/t1 
MRr901(HobbfyGfai1e-60%Goo4  lO/i.OO 
IC  Afis'  f  ( H oft bv  G  r  am  S-orri  e  Mar  keoi)-  30/$  f 

20Cent{.20)74SCXX 
Series  Special 

•  Octal  Inti^rfaca  CirciiJts 

«  Equrvalani  To  74  LSXX  Seriea 

m  LOW  Pow«r  ISO-CMQS  Technology 

•  Short  propagation  Delay 

•  Improvad-  Motaa  Margins 

•  Hioh  Cwrrer^L  S*nlK/SHPurceCap»bifily 
-74 SCI  3/  I  Oi  S  Inverted  D^oder.  Latched 
74SC13ai  018  Inverted  Decoder 
T4SC1 39-1  Of  4  Inverted  Decoder 
74SC237-1    OI   B    Non- Inverted.    Latched 
74SC23e  t  Of  8  Non  Inverted 
74SC2:1S  t  OI  4  Non  lnvei1e<l 
74SC240-Oc1al  Buflef/Lir>e  Dfwetinsf 
74SC241 -Octal  Bytfer/Lme  Driver- W/1 
74SG2440ctal  Bufler/Line  Dnvar-N/I 
74SC245-Octali  au5  Transceiver- Non  1 

74 SC3  7  3 -Transoaren t  L  alcii  Nqn/I  n v 


74SC374-D  Type  FliphFlop,  Non/lnv 
?  4SC6  3  3-  Tr3  n  spareni  L  a  tch  - 1  nverted 
?4SC53*3-D  Type  Flip- Flop,  Inverttjd 
/4SC540-Oclal  aufler/Ltne  Driver- Ir^v 

/4SC54 1  Octal  Buffer/ Line  Driver- N/ 1 
74SC563-Tfansparent  Latch,  Inverterj 
74SC664-D  Type  Flip-FEop,  Inverted 
74SC573-Transparent  Lalch,  Non/fcnv 
74SC574-D  Tyjje  Fffp-Fiop.  Non/knv 
Data  eoOk  For  All  AGove  #s 


250 


Cypher  IV  Micro-Controller  Kit- $129.50 

•  4  MHiC  B-Bn  Microprocessor 
I  NAT  tf^S8073k 

■  Cdinuol  Basic  Iralerpreler  On. Chip 

•  Auto-Starl  Ope  rail  on  At  Power- Ori 

■  l^ast  1  6- Bit  Multiply  And  Divide 

•  RS-232.  Supports  CRT  4  Serial  Linl^ 

•  24  Bi-trirectidnal  I/O  Lines  1 8555 Aj 

•  RAM  Me m Dry- 2 K  E;<pandatile  To  1  BK 

•  Eprom  fvlemoryEjtpandable  To  IHjK 

•  Burit  In  Eprofti  Pro^ramrner 

•  Parr  ^ Centronix^  Printer  lnierlac& 

•  Opttonal  Real'TiTne  Clock  W' Backup 

m 


Pay  TV  Hardware  Installatiori  Kit  Blow  Out 

A$Low  A3  $2,915  f  S3. SO  Shippmg  Per  Unit 

All  Kits  Contain  5  F  Connectors.  .-iOO  to  i'r> 

OHM  Baiun.  300  OHM  Terminal  Block  2  Ft 

."j.  OHM  Patch  Cord  2  Ft. 300  OHM  Twin  LeadL 

Nylon  Cable  Ties.  And  UHF  Antenna 

Modal  *41  24'*a.95  liKludes  AN  Of 

Tt^e  AtKj'.^  Plus  25.  Feet  Coajciai  Cable  And 

Mounting  Hardware  For  jndoot  Wail^'Ceilmg 

Inslailation 

M04lel  #4aBO'S2,95  Lncluctes  All  Of 

The  Above  Plus  25  Feel  Coaxial  CaPke  And 

Attractive  E  spared  a  tiSe  Prjle/D-Bolt  For 

Easy  Indoor  installation 

ModeJ  *4e4S>S3.9S  Includes  All  Ot 

The  AtHjyfe  Plus  65  FeetCoa^tiak  CaWe  And 

AH  Necessary  U-&0I!  Hardware 


MODEL  705  Digital  Multim^tof 


DC  voltage 
AC  Vc:>11*i34 
DC  Cu"if*ni 
.AC  Cur>lQn1 
Hl-Lo  .l^siatanGe 

tMQde  Tbh 

M^E  Laat 


s 


lOO^V  tD  lOOOV 
iqO+iV  t&  750V 
13.1  M^  lo  IIHA 
0.1>JA  tQ  lOA 
Q  Mi  to  3GMO 
if3F  to  20  MF 
ti}fyfat6  >fi}\tMti9  lB«tlng 
tranalslor  tasllng 


51 


95 


UHF-TV  PREAMP 

(As  featured  in  Radio  Electronics  March/ 
May  articles,  1982t 

Tftis  tngnpensive  anf^nna  mountwi  pre- 
amp  can  sttd  mors  man  35  tfS  ol  gatn  to 
yoof  system  Lois  of  satisfied  cuslomeis 
and  repeat  or^rs  tor  fftJS  higtr  quaiit}/  kit, 
which  tnciudes  Bit  component  pans,  PC 
BD,  Case.  Power  Suppivsrui  Sa^un  134  50 
Assem()ied  Version  ....    15  7  60 


!«■*:  MICRO  MART  accepts  Visa,  MC  aod  tetepN]ne  COO'S  Minimum  att^t  1 10 00  Stvippiftg— 
US  Ofder^  S200  Canada  arai  other  oountries  t3.50  (includes  iRS>  Sriipping  rate  adjusted  where 
ap^ilicabie  NJ  resictents  add  fi%  sales  tax. 

mcio-uiT  •  sn  cehtial  me.,  WEnFiEto.  u  otom  •  (zoi)  BU^ni 
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July  1984 

Dayton  photojinirncy,  cordless 
phones,  const rimiivrt  meihuds 

August  1984 

Two-lone  tester.  HWiOl  mods,  kW 

Tor  160 

September  1984 

V/L'HF  wattmeter,  limex  RTn' 
system 

October  1984 

Fall  anienna  issue — y  stvhooksf 

November  1984 
Color  Coniptiicfr  SS  i  V.  WX  cure 

December  1984 

Touch  lone  data  disjihiv.  iransisLor 
tutor,  line  cantlii inner 

January  1985 

ICOM  mods*  exira  VIC-^I)  memory* 
shr>estriiig  RTVY 

February  1985 

OSCAR  uplink  .imp.  I  IF  helicals,  fi- 
meter  (3 

March  1985 

VoIli nicer  exams,  talking  repeater 
t'unt  fuller 

April  1985 

D avion  H.iinveniion  *ij>ecu*l! 
Nhiuod^^  JrnirnaL  the  amazing 

Hail  en na 

May  1985 

Antennas]  A  bakers  i In/en 

June  1985 

Special  issue— R1TV,  UN  I  MM  profile 
July  1985 

Dayton  in  pictures*  world's  largest 
array,  add-on  digital  display 

August  1985 

Build  a  2m  tninsceiver,  r  .uor-bUde 

radio*  H W- 1  f) t  updates 

In  each  back  issue«  you  HI  also  find  our 
regular  features  as  well  as  reviews  and 
new  product  announcements. 

Each  back  issue  costs  $5.50  plus 
$1.00  shipping^  and  handling.  On  or- 
ders of  10  or  more  back  issues,  there 
is  a  Hat  $7.50  shipping  and  handling 
fee.  Send  your  check  or  money  order 
to  75,  Attni  Back  Issue  Orders,  80  Pine 
St  ,  Peterborough,  NH  0S458. 


A  quarter-wave  antenna  is 

gi^eat  for  range.  But  it  b  too 
taU  for  most  VHF  handheld 
appli  ait  ions.  So  Larsen'^^  has 
cut  the  quartet-wave  down 
to  size,  without  taking  any 
shortcuts  in  design  or 
construction. 

The  Larsen  HQ  thelicat- 
quarte^wave)  Kulduckie® 
antenna  stands  just  slightly 
taller  than  a  helical  type*  but 
measures  up  to  almost  full 
quarter- wave  perfonnance. 
Tlie  helical  design  below 


gives  it  stability  and  keeps  it 
short— nine  to  twelve  inches. 
Ihe  Ilexible  quarter- wave  on 
top  extends  the  range  and 
allows  it  10  bend  180" 

Larsen  offers  ten  different 
VHF  HQ  series  antennas  in 
the  156  to  174  MHz  range, 
to  work  with  most  popular 
handheld  radios.  So  w^ieiher 
you're  calling  for  help*  or 
jusi  shooting  the  brerae,  you 
can  be  sure  that  Larsen 

Kulduckie  antennas  will 

never  tun  short  on 

perfonnancc* 


.i>. 


Lcirsen  Hntennos 


The  Amaieur  s  Professional 


T*m 


See  your  favorite  amateur  dealer  or  write  for  a  free  amateur  catalog 


IN  CAHADA  Canadian  Larsen  Eledranics,  IW 

Wincouwef.BC  V5Y1K3 
60*'872'e517 


tN  USA  tarsefi  Electmnics.  tnc 

P.O  Bo*  1799 
Viincoijvef .  WA  96668 
206'57327£2 

LARSFN*  KIJLROO*  AND  KULDUCKIE*  AOr  Rl^GrSTEnED  TRADEMARKS  OF  LARSEN  ELECtflQNICS  INC 


"When  You  Buy,  Say  73 


tt 
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A  Gentleman's  Antenna 

The  solution  to  an  age-old  problem: 
How  do  you  fit  a  160m  wire  onto  a  40m  lot? 


Bit!  CtaTke  WA4BLC 

Box  240 J 

fafh  Churdi  VA  22041 


Only  a  few  years  ago,  in- 
terest in  the  1 60-meter 
band  had  lagged  to  almost 
nothfng.  The  reason  was  sim- 
ple: We  as  hams  had  be- 
come appliance  operators 
and,  until  only  recently,  our 
appliances  did  not  operate 
on  160.  Welt,  all  that's 
changed  now, 

just  browse  through  this 
magazine  and  look  at  the 
ads  for  new  all-solid-state 
HF  transceivers.  With  few 
exceptions,  all  operate  on 
the  Top  Band  Now  that  the 
capabilities  are  there  for 
160,  can  most  of  us  operate 
there?  A  resounding  NO! 

The  big  limiting  factor  for 
successful  operation  on  160 
meters  is  the  size  of  anten- 


nas needed.  There  are  two 

basic  antennas  that  see  use 
on  160:  the  vertical  and  the 
dipole  (or  its  cousin  the  vee). 

Antennas 

Verticals  are  basically 
low-angle  radiators^ very 
good  for  DX  but  not  so  good 
for  local  (under  500  miles) 
contacts.  Verticals  also  re* 
quire  extensive  ground 
work.  This  means  much  dig- 
ging and  laying  of  radials, 
with  the  end  result  suppos- 
edly a  ''perfect  rf  ground/'  It 
is  a  lot  of  work  that  can  in- 
volve thousands  of  feet  of 
wire  for  the  radials  and  an 
equal  amount  of  digging. 
Then  there  is  the  reseeding 
of  the  damaged  lawn,  to  say 
nothing  of  what  the  XYL  has 
been  saying  about  your  ef- 
forts, I  won't  even  mention 
those  quiet  whispers  among 
the  neighbors. 

There  is  an  easier  way:  a 
dipole  antenna.  It  is  a  wire 


6 *(i 


-tiiffi^ 


FEED  LINE 


1 

f\g,  ^,An  inductance-loaded  shortened  dipole, 
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antenna,  as  I  am  sure  you  all 
know,  requiring  only  a  feed- 
line  and  a  place  between 
supports  to  hold  it  up  in  the 
air  No  ground  radials!  Of 
course  you  do  need  246  feet 
between  the  supports.  That 
246  feet  is  a  long  way— in 
fact  so  long  that  most  sub- 
urban antenna  farms  (house 
lots)  cannot  hold  it.  You 
could  ask  your  neighbor  if 
he  would  mind  if  you 
hooked  part  of  your  antenna 
into  one  of  his  trees,  You 
know  your  neighbor. .  .the 
one  that  owns  the  new  TV 
you  tear  up  on  20  meters 
during  "Monday  Night  Foot- 
batl/' 

If  you're  like  me,  you 
don't  want  to  owe  your 
neighbor  anything,  111  do  it 
myself,  thank  you  So  now 
what  do  you  do?  Build  a  re- 
duced-size dipole.  It's  a 
good  idea,  yoy  say;  but  you 
don't  want  to  do  all  the 


math,  right?  OK,  read  on  — 

I've  done  it  for  you. 

The  Short  Answer 

A  shortened  dipole  is  in- 
ductance loaded.  This  in- 
ductance must  be  placed 
between  parts  A  and  B  of 
each  dipole  element  (see 
Fig.  1).  The  inductance  and 
element  lengths  vary  de- 
pending upon  the  totat 
length  of  the  antenna  used. 

Measure  between  the  two 
supports  you  plan  to  use  (or 
measure  the  height  of  the 
single  support  you  plan  to 
use  in  the  case  of  an  in- 
verted vee).  Remember  that 
the  larger  (closer  to  full  size) 
the  antenna  is,  the  more  ef- 
ficient it  will  be  (see  Table  1). 
Table  1  is  based  upon  com- 
puter design  information  for 
19  MHz, 

Coil  Construction 

In  Table  1  the  number  of 
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Number  Of 
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Length  (ft.) 
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Coil  Turns 
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246.3 
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66.5 
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51J 

33 
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44.3 
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29.6 
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Fig.  2.  Loading-coil  detaii 


turns  for  the  coil  is  given. 
The  coil  is  nnade  by  winding 
#12  insulated  house  wire  on 
a  form  made  of  2V2''-out- 
side-diameter  plastic  pipe.  I 
use  2 ''-inside-diameter  Amo- 
co rigid  PVC  conduit.  The 
wire  is  close  wound,  with  the 
plastic  insulation  acting  as 
the  spacer.  The  result  is  a 
coil  with  a  pitch  of  8  TPI  [see 
Fig-  2). 

Installation 

The  antenna  is   installed 


exactly  as  any  other  dipole 
or  inverted  vee.  I  do  not  rec- 
ommend the  use  of  a  balun 
but  suggest  the  use  of  a  good 
center  insulator  and  RC-8 
coax  (you  will  probably  be 
running  an  amplifier  some- 
day). The  antenna  is  tuned 
by  the  usual  method  of  an 
swr  bridge  and  trimming  or 
add  ing  to  the  ends  of  the  ele- 
ments. To  raise  the  resonant 
frequency,  shorten  the  an- 
tenna. To  lower  it,  lengthen 
the  antenna. ■ 
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Rkhard  I.  Bailey 
88A  Church  Street 
Cort'ic  NH  03867 


Probe  the  Unknown 

Looking  for  an  easy  way  to  measure  rf?  Use  the 
electric  pen/' a  no-load  active  probe  with  real  flair! 


While  trying  to  align  a 
surplus  receiver,  I 
found  I  needed  an  rf  probe  I 
threw  together  the  typical  rf 
probe  found  in  all  the  hand- 
books.  This  probe,  shown  in 
Fig.  1,  consists  of  a  .01 -uF 
capacitor  to  block  the  dc 
component  of  the  signal,  a 
shunt  germaniunn  diode 
which  develops  the  voltage 
across  it,  and  a  simple  RC 
filter  to  smooth  the  output 
waveform.  I  twisted  the 
component  leads  together, 
connected  the  makeshift 
probe  to  the  circuit,  and 
tweaked  the  adjustment  of 
the  LC  circuit  I  was  trying 
to  align  from  one  end  to 
the  other  without  finding 
a  peak.  After  the  usual 
amount  of  cursing  and  con- 
templation of  the  ramifica- 
tion of  Murphy's  Law  [with 
its  usual  coroilariesl  some 
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Fig.  1.  Simple  rf  probe. 


semblance  of  reason  pre- 
vailed and  a  more  scientific 
approach  was  decided  upon 
to  try  to  find  the  solution  to 
the  probfem. 


The  LC  circuit  I  was  trying 
to  align  was  in  the  synthe- 
sizer section  of  the  receiv- 
er with  a  crystal-derived 
known  frequency  across  it 
and  within  the  range  of  one 
of  my  other  receivers.  I 
loosely  coupled  the  antenna 
lead  of  the  receiver  to  the 
high  side  of  the  LC  circuit, 
tuned  the  receiver  to  the 
correct  frequency,  and 
found  I  could  easily  peak 
the  circuit  using  the  S-meter 
on  the  second  receiver.  I 
realized  that  the  problem 
was  that  the  probe  had  far 
too  much  loading  for  the  cir- 
cuit and  had  detuned  the  cir- 
cuit so  much  that  the  adjust- 
ment didn't  have  enough 
range  to  bring  it  back  in. 


After  congratulating 
myself  on  the  speed  with 
which  I  had  found  the  solu- 
tion (two  hours  including 
cursing),  I  decided  what  I 
obviously  needed  was  an  rf 


probe  that  would  operate 
over  the  range  of  frequen- 
cies that  I  normally  use, 
have  good  sensitivity,  and 
not  load  the  circuit.  It 
seemed  that  some  form  of 
impedance  transformation 
was  required.  An  emitter  fol- 
lower wouldn't  fill  the  bill 
because  the  input  imped- 
ance is  relatively  low.  Junc- 
tion field-effect  transistors 
(FETs)  have  a  high  input 
impedance  and  aren't  too 
likely  to  be  zapped.  How- 
ever, when  used  as  a  source- 
follower,  the  output  imped- 
ance must  be  kept  quite 
high  in  order  to  get  reason- 
able gain.  The  solution  was 
to  couple  a  source-follower 
input  stage  to  an  emitter-fol- 
lower output  stage  and  end 
up  with  a  circuit  that  has  a 
high-impedance  input  and  a 
low-impedance  output. 

If  you've  read  this  far,  you 
realize  that  Tve  reinvented 
the  input  circuit  that  is  used 
in  many  frequency  counters, 
both  commercial  and  home- 
brew. Well,  great  minds  run 
in  the  same  channel,  right?  I 
found  I  could  get  -  5  V  from 
my  analog  meter,  so  the 


final  circuit  uses  a  P-channel 
PET  and  a  PNP  transistor;  it 
is  shown  in  Fig.  2.  If  you  have 
-h5  V  available,  you  could 
try  substituting  a  2N5457 
and  a  2N3904  for  the  transis- 
tors 1  used.  It  might  be  wise 
to  breadboard  the  probe  if 
you  plan  to  make  substitu- 
tions, just  to  make  sure  ev- 
en/thing  works. 

Next  comes  the  problem 
of  packaging.  If  you  can  find 
some  of  the  subminiature 
.01-uF  capacitors  that  are 
about  the  size  of  a  1/4-Watt 
resistor,  the  unit  can  be  buiit 
inside  a  ball-point  pen 
(actually  it's  like  building  a 
ship  in  a  bottle— you  build 
the  circuit  outside,  then 
slide  it  inside  the  pen).  A  pic- 
torial diagram  of  the  probe 
is  shown  in  Fig.  3  for  those  of 
you  who  want  to  try  this 
method.  It  is  important  to 
use  plastic  transistors  with 
one  flat  side  (TO-92]  to  allow 
room  for  the  component 
leads  to  pass  by  the  transis- 
tors if  you  build  the  pen  ver- 
sion—otherwise nothing  is 
critical.  Component  leads 
for  the  pen  version  are  just 
laid  side  by  side  and  sol- 
dered with  a   minimum   of 
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Fig.  3.  Pictoriat  diagram. 


solder.  Sleeving  may  be  used 
where  it's  deemed  neces- 
sary, but  after  the  guts  of  the 
probe  are  assembled,  the 
feads  may  be  bent  so  there  is 
no  danger  of  them  touching. 

Test  the  probe  by  apply- 
ing a  signal  to  the  probe  tip 
and  reading  the  output  on 
your  meter.  If  the  probe 
checks  outOK,  you  can  glob 
epoxy  on  the  probe  tip,  tran- 
sistors, and  cable  and  slide  it 
into  the  pen  body.  I  used  a 
pin  with  a  shoulder  from  a 
surplus  connector  for  the 
probe  tip.  Pull  the  tip  with  a 
pair  of  pliers  until  the  shoul- 
der hits  the  end  of  the  pen. 
Screw  the  two  halves  of  the 
pen  together  and  quickly 
retest  the  probe  to  make 
sure  you  didn't  short  any- 
thing out  assembling  the 
probe,  Let  the  epoxy  harden. 

The  probe  will  work  from 
15  kHz  to  beyond  30  MHz  at 
levels  of  up  to  2-1/2  V  with- 
out clipping,  from  a  -5-V 
supply,  and  supplies  up  to 
-15  V  can  be  used  for  the 
supply.  The  input  is  sensitive 


enough  to  pick  up  an  rf  sig- 
nal of  about  1  V  if  the  probe 
tip  is  just  placed  near  the 
insulation  of  an  unshielded 
wire  or  near  a  tuned  circuit 
carrying  the  signal.  In  most 
cases  the  stray  capacitance 
of  the  probe  cable  is  great 
enough  compared  to  the 
input  capacitance  so  that  no 
ground  return  is  necessary. 
The  dc  output  voftage  of  the 
probe  is  about  20%  lower 
than  the  rms  input,  but  this  is 
generally  no  problem  if  you 
are  only  interested  in  the  rel- 
ative value  of  the  signal,  i.e., 
peaking  a  tuned  circuit. 
Diode  type  probes,  whether 
they  are  active  like  this  one 
or  passive  like  the  handbook 
version,  are  quite  nonlinear 
on  low-level  signals,  so  cali- 
bration wSs  considered  a 
waste  of  time. 

Two  notes  of  caution: 
When  using  the  probe, 
remember  not  to  stick  it  in 
your  pocket  and  walk  off 
with  it.  Also  be  prepared  for 
comments  like,  ''Wot  ya  gut 
there,  an  electric  pen?"B 
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AEAWB-IC  Moscow  Muffler™  Woodpecker  Blanker 
Installs  m  feedline  between  antenna  and  tfansceiver, 
reduces  noise  pulses  by  40-50  dB.  Automatic  T/R 
switching,  6dB  RF  preampiiffer ......  Closeout  $69^5 


AEA  BT-1  Basic  Code  Trainer  (left):  Computerized, 

keypad  entry.  Characters  are  tirst  introduced  at  20  WPM 
then  sent  along  with  previously  learned  characters  from 
1  to  99  WPM.,  Keys  lor  sending  practice,  earphone  jack 
for  private  listening,  12V  DC Closeout  $59^5 

BT-IP  Portable  Basic  Code  Trainer;  As  above,  t}ut 

with  Ni-cad  battery  and  charger Closeout  $69^^ 

AEA  KT-2  Keyer/Trainer  (right):  Computerized, 
keypad  entry.  Set  speed/duration  -sends  5  letter  groups 
or  random  word  lengths. Two  levels  nf  difficulty, supplied 
with  24,000  character  answer  book.  Keyer  section:  1-99 
wpm,  selectahte  dot/flash  memory,  independent 
dot/dash  weighting,  variable  monitor  tone.  Full,  semi- 
auto  or  straight  key  mqdes..  t2V  DC  Closeout  $79^^ 


AEACK-2  Contest&f"  Keyer:  Computerf7ed,  keypad 
enlry.  1-99  wpm,  10  section  500  character  memofy. 
edit,  automatic  contest  serial  generator.  Two  presettable 
speeds/stepped  uatiable  speed,  aulo.  message  repeat 
wrlli  variable  delay,  dol/d^sh  memory,  dot/dash 
wetgnting.  message  repeat,  messsge  resume  full,  semi- 
auto/straight  key  modes.  12\/  DC...  Closeout  $99^^ 


AEA  MM2  MorseMatic'"  Keyer;  Can^puterr^ed,  key- 
fjBCi  entry  2'99wpm,  lOseclion  500  character  memory, 
lai^t  mode,  beacon  mode,  aulomalic  contest  serial 
rtumber  generator,  uodairamer.  Selectable  tone,  weighi, 
dot/dasli  ratios,  dot/dash  memory  full,  ^emn-auto  or 
straight  key  modes.  1?V  DC Closeoui  $149^^ 

AC-1  1?V  DC  power  supply  tor  trainer/keyers.,..  14^^ 


KENWOOD  TM-401A  440  MHz  FM  Mobile:  Covers 
440.0-449.975  MHz,  12  Watts  output.  GaAs  FEI  RF 
amplifier,  dual  digttal  VFO'S,  5  memories  with  hthium 
back-up,  Priority  alert  scan,  memory  and  programmable 
band  scan.  External  speaker,  16-key  Autnpatch  UP/ON 
microphone,  mobile  mount Closeout  $289^^ 


Covers 


KENWOOD  TR-S400  440  MHz  FM  HAobile 
440-450  MHz,  10  Watts  output  Dual  VFO'S,  5  memories, 
merrtory  scan,  automatic  band  scan,  UP/DN 
microphone,  mobile  mount CSoseoul  $269^^ 


I 
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KENWOOD  DFC-230  Digital  Frequency  Controller 
tor  KtNWOOD  TS-120S,  13GS./SE,  530S.  830S.  20  Hi 
steps,  4  memories.  Scans  in  single,  slow,  or  tast  steps 
controlled  (ram  UP/DN  microphone  or  panel  switch. 
Operate  split  frequency,  transfer  frequency  from  VFO  to 
memory  or  memory  to  VFO.., Closeout  $169^^ 


HS-7 
Headphones 


KENWOOD  R-11  Receiver:  11   bands  -  AM,  m 

broadcast  +  13,  16,  19,  22,  25,  31.  41.  g  49m  SW.  No 

BFO!  Bandspread  tuning,  meter,  3"  spe^l^ei,  record  & 

phons  lacks,  whip  &  territe  antennas,  7Vw>4'6"h 

I   « lb"d.  Carrying  case  &  earphone,  uses  4  'AA'  celts. 

Shown  with  cptfonal  headphones.,. Closeout  $69^^ 


V  4 
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YAESU  FT-708S 

440  MHz  f  M  Handheld 
Covefs44D-450Mhz,  1  wattor2nn 
mW  output.  LCD  dESplay.  Keyboard 
entry  of  all  trequencies  and  splits 
for  non-standard  repeaters. 
Up/Down  scanning,  priority 
channel,  memory  scan,  memory 
back-up,  16'lone  DTMF  pad. 
Equipped  with  rubber  flex 
antenna,  Ni-Cd  battery  pack  and 
wall  charger..  Closeout  $229^^ 


Order  Toll  Free:  1-800-558-0411 


I 
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ICOM  IC-45A  440  MHz  FM  Mobile:  Covers  440.0  to 
449.995  mi,  10  waits  cutout.  Dual  VFO's,  5  memories, 
priority  channel  memory/band  scan,  memory  back-up, 
UP/DN,  TTP  microphone,  mount  -,  Closeout  $26995 


ICOM  IC-451A  440  MHz  Multimode  Base:  Use  on 

OSCAR  Mode  B/J,  or  use  v^ith  your  favorite  repeater, 
SSB/CW/FM.  covers430.0  to  440  MH^,  10  watts  outout. 
3  memories  with  scan,  programmable  band  scan. 
scfuelch  on  SS8,  variable  repeater  split.  117V  AC  or 
13.8V  DC.  with  hand  microphone,.  Croseout  $569^^ 


ICOM  IC  720ffHnransciver:  Broadbanded transmit 
OR  9  amateur  HF  bands  160  thru  10  meters  with  general 
coverage  receive  0.1  to  30  MHz.  200  watts  PEP  input 
SSB/CW,  40  watts  AM.  13.8V  DC.  Closeout  $749^5 


ICOMGG-4 
12/24-hr  World  Clock 

Rotate  globe  to  display  the 
l<me.m  24  major  world  cities. 
As  LEDs  hght  to  show  cities, 
then  local  tinne  is  shown  on 
lower  display  along  with  dale 
and  alarm  set  lime.  The  upper 
disptay  shows  your  local  tirne 
Alarm  lunelion  and  hourly 
lime  signal.  10"h^5"w«4"d 
Powered  by  4  'AA'  batteries . 
Closeout  •  $79^^ 


ViSA 


OrderToll  Free -Useyour  Credit  Card! 


HOURS  •  Mon.  thru  Fri.  9-5:30;  Sat  9^3 

Milwaukee  WATS  line:  1-800-558-0411  answered 
evenings  until  8:00  pm  Monday  thru  Thursday 

Please  use  WATS  lines  for  Ordering 

use  Regular  Hnes  for  other  Info  artd  Service  depL 


In  Wisconsin  {outside  MUwaukea  Metro  Area) 

1-800-242-5195 


sainn? 


Inc. 


4828  W,  Fond  du  Lac  Avenue;  Milwaukee,  Wl  53216  -  Phone  (414)  442-4200 


AES  BRANCH  STORES 


Associate  Store 


WICKIIFFE.  Ohio  44092 

78940  Euclid  Avenue 

Phone  (216)  585^7388 

Ohio  WATS  1  800-362-0290 

"^  1-800-321-3594 


ORLANDO,  Fla,  32803 

621  Commonwealth  Ave. 

Phone  (305)  894-3238 

Fla,  WATS  1-800-432-9424 

S 1-800-327491^ 


CLEARWATER.  Fla,  33575    LAS  VECAS,  Nev.  89106     CHICAGO.  Illinois  60630 


commonwealth  Ave.  1898  Drew  Street 

ne  (305)  894-3238  Phone  (813)  461-4267 
ATS  1-800-432-9424  No  In-State  WATS 

1-800-3274917  No  Nationwide  WATS 


1072  N.  Rancho  Drive 

Phone  (702)  647-3114 

No  Instate  WATS 


ER1CKS0N  COMMUNICATIONS 

5456  N.  Miiwaulcee  Avenue 

Phone  (312)  631-5181 


Outside 
Nevada 


1-800-634-6227    tS  mm,  from  O'Hars! 
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Hf  EquipmGnt 

IC-735  HF  transcettfer/SW  rcvr/mic 
PS-55  External  power  supply.,,.,., 
AM50  Aytomatic  antenna  tuner .., 
FL-32  500  Hz  CW  filter „..;;. ;,.^;..„ 
EX-243  Electron ic  keyer  unit , . 

IC*745  9-band  xcw  w/.l-30  MHz  rcvr 
PS-35  Internal  power  supply  ....... 

EX-241  Marker  unit ,., ,,....., 

EX-242  FM  unit  .,.,,.,,„..,.,,.... 
EX-243  Electronic  keyer  unit.,,,,., 
FL-45  500  Hz  CW  f  liter  (htlf )...., 

FL-54  270  H7CW  filter  (1st  IF) 

FL'52A  500  Hz  CW  lilter  12fid  IF) 
FL-53A  250  Hz  CW  filter  (2nd  IF) 
FL-44A  SSB  filter  (2nd  I F).......vv. 

HIW-10  Scanning  mobile  microphone 

SM-6  Desk  microphone, , 

HM-12  Extra  hand  microphone..... 
MB-12  MobiJe  mount 


<    pf     ■     -r    h    +    r 


^^:^M| 


Regular  SALE 
849.00  749*s 
160.00  144*^ 
349  00  3 14^^ 

59.50 

50.00 

999.00  779" 
160.00  144" 

20.00 

39.00 

50.00 

59.50 

47,50 

96,50   89" 

96.50   W^ 
159,00  144^^ 

39.50 

39.00 

39.50 

19.50- 


IC-751  9'band  xcvr/,l-3D  MHz  rcvr 

PS-35  Internal  power  supply 

FL-32  500  Hz  CW  filter  [1st  IF)..... 

FL-63  250  Hz  CW  filter  (1st  IF) 

FL-52A  500  Hz  CW  filter  {2nd  IF)... 
FL-53A  250  Hz  CW  filter  (2nd  IF}... 

rL^Jj     rtlTl    MELCEip,i  +  feK,  +  ip+4«,«  ■^.•-•■-».  < 

FL-70  2.8  kHz  wide  SS8  filter.. ;... 

HM42  Extra  hand  microphone 

SH-&  Desk  microphone. 

RC-10  External  frequency  controlier 
MB-18  Mobite  mount.... 


89" 
&9" 


1399.00  1199 
160.00  144^^^ 

59,50 
48.50 
96.50 
96.50 
31.50 
46.50 
39,50 
39,00 
35.00 
19,50 


IC-720A  9bandxcvr«(CL0S£0Ur)» 
PS-15  20A  external  power  supply 

FL-32  500  Hz  CW  filter 

FL-34  5.2  kHz  AM  filter 

BC-lOA  Memory  back  up. 

SM-5  S^pin  electret  desk  mic  , 

MB-5  Mobile  mount.., , 


1349.00  749*^ 
149,00  134*5 

59,50 

49,50 

8,50 

39.00 

19.50 


Other  Accessories:  Regular 

PS-15  20A  external  power  supply 149.00 

CF-1  Couling  fan  for  PS-15 45.00 

EX444  Adaptor  tor  CF-l/PS-15..,.  650 

PS-30  Systems  p/s  w/cord,  6-pm  plug  25995 

OPC  Opt,  cord,  specify  2,  4  or  6-pm  5.50 

SP-3  External  base  station  speaker. ,,.  49.50 

SP-5   Remote  speaker  tor  mobiles  ....  25.00 

CR-64  High  stab,  ref.  xlal  (745/751)  56.00 

PP-1  Speaker/patch  (specify  radio)..,  139.00 

SM'8  Desk  mic  ^  two  cables,  Scan 69.95 

AMOO  lOOWa^band  auto,  antenna  tuner  349.00 

AT- 500  500W9-band  auto,  antenna  tuner  449,00 

AH-1  S-band  mobile  antenna  w/tuner  289,00 

GC-4  World  cfock  •  (CLOSEOUT)  •  99,95 


SALE 
134" 


234 


95 


129*^ 

314^^ 
399^^ 


ICOM 


HF  linear  amplifier 

IC-2KL  160  15rn  solid  state  amp  w/ps 

6-meter  VHF  Portable 

IC-505  3/lOW  6m  SSB/CW  portable 
BP-10  Internal  Nicad  battery  pack 

BP-15  AC  charger 

EX-248  FM  unit 

LC-IO  Leather  case .:^;.;..„ 

VHF/IJHF  base  mufO -modes 
IC-551D  SOW  6-meter  SSB/CW 

EX4D6  FM  ijption,., ,.„.*. 

BC-lOA  Memory  back-up ..„. 

SM-2  Electretdesk  microphone  ,.,. 
IC^271A  25W2mFM/SSB/CW....... 

AG-20  Internal  preamplifier* .,.,,., 
IC-271H  100W2m  FM/SSB/CW,.,... 

AG-25  Mast  mounted  preamplifier* 
IC-471A  25W430  450SSB/CW/FM  wr 

AG-1  IVfast  mounted  preamplifier* 
IC'471H  75 W  430  450  SSB/CW/FM 

A6-35  Mast  mounted  preampiilier* 


Regular  SALE 
1795,00  1299 

Regular  SALE 
449.00  399" 

79.50 

12.50 

49.50 

34.95 


Regular 

699.00 

125,00 

S.50 

39.00 
699.00 

56.95 
899  00 

84.95 
799.00 

89,00 
1099.00 

84.95 


SALf 
599" 
J 12^^ 


569^^ 

759" 

699" 
969^5 


For  a  Limited  time! 

With  the  purchase  of  an  IC'271A/H  or 
IC-471A/H  get  the  matching  PREAMP* 

for  only  •  $tOO  Extra, 


Accessories  common  to  271  A/ H 
PS-25  internal  power  supply  for  (A).. 
PS-35  Internal  power  supply  for  (H).. 

PS-15  External  power  supply 

SM-6  Desk  microphone 

£X-310  Voice  synthesizer.... 

TS-32  CommSpec  encode/decoder... 

UT-15  Encoder/decoder  interface.. 

UM5S  UT  15Sw/TS-32mstalled.... 


and  471 A/H 
.      99.00    89^^ 
.    160,00  144^^ 
.    149,00  134«5 

.     39,00 

■  •hJ  ^  I  ^  hJ 

.     59,95 
.     12.50 

.     79.95 

ftegylar  SALE 

.   549.00  47935 

649.00  579^5 


VHF/UhfF  mobite  muili-modes 
IC-290K  25W2mSSB/FM,  TTPmic... 
IC-490A  LOW  430-440  SSB/FM/CW 

VHF/UHf/lJ  GHz  FM  ftegylar 

IC-27A  Compact  25W 2m  FJVIw/TTP  mic  369.00 

IC-27H  Compact  45W 2m  FMw/TTP mic  409.00 

IC-37A  Compact  25W  220  FM.  TIP  mic  449,^00 

IC-47A  Compact  25W  440  FM.nPmjc  469,00 

PS~45  Compact 8A  power  supply..,  112,95 

UM6/EX-3Sa  Voice  synthesizer ...  29,95 

SP40  Slim-line  ejfternal  speaker ...  29,95 

If;-3200A  25 W  2m/440  FM  w/TTP....  549,00 

UT-23  Voice  synttiesizer 29,95 

AH-32  2m/440  Dual  Band  antenna  3295 

Larsen  PO-K  Roof  mount  .,..,...  20,00 

Larsen  PO-TLM  Trunk  lip  mount  20,18 

Larsen  PO-MM  IVIagnetic  mount  19.63 

IC-1271A  low  1,2  GHz  SSB/CW  Base  999.00 

ATV-1200  ATV  interface  unit  .......  TBA 

PS-25  Internal  power  supply ..  99.00 

EX-310  Voice  synthesizer.. 39.95 

UT'15S  CTCSS  encoder/decoder .. .  79.95 

IC-120  IW  L2  GHz  FM  Mobile 499.00 

H1.-12  1.2  GHz  low  amplifier, ,  339.00 


SALE 
299^5 

359^^ 

299^^ 

399^^ 

99^^ 


489 


95 


889^5 


449*^ 
299*^ 


Repeaters  Regular  SALE 

RP-3010  440  MHz,  lOW  FM,  xtal  cont  999,00  899^^ 

RP-1210  1.2  GHz,  1 OWFM.  99  ch.synth  1199.00  1089 

Duplexer  1210  1.2  GHz  duplexer...  1199,00  1089 

Cabinet 249,00 


Order  To  1 1  Free 
Use  your  Credit  Card! 

H^nd-held  Transceivers 
Deluxe  models  Regular  SALE 

IC-02AT  for  2m .,  349.00  289^^ 

IC-04AT  for  440  MHz  379.00  289^^ 

Standard  models        Regular  SALE 

IC-2A  for  2m 239.50  189^^ 

IC-2AT  With  TIP.......  269.50  199" 

1C'3AT  220  MHz,  TTP  299.95  239^^ 

IC^4AT  440  MHz,  TTP  299.95  239^^ 


Accessories  far  Deluxe  modeh  Ref[u!ar 

BP-7  425m3h/13.2V  Nicad  Pak  -  use  ec^35  67  50 
BP-8  800mah/8,4V  Nicad  Pak  -  use  BC'35 ...  62  50 
fl€-35  Drop  m  desk  charger  for  all  batteries  69.00 
BC-60  6-pos^tlO^  gang  charger,  all  bafts  SALE  359  95 

BC46U  Wall  charger  for  eP7/BPe 10  00 

LC41  VJnylcase.. 17.95 

LC-14  Vinyl  case  for  m  using  BPJ/S 17.95 

LC  02AT  Leather  case  for  DIx  models  w/BP-7/8  39,95 
Accessaries  for  both  models  Regular 

BP^2  425mah/7.2V  Nicad  Pak  -  use  BC35.,..  39.50 
BP-3  Extra  Std.  250  mah/8-4V  l^icad  Pak ....    29.50 

BP-4  Alkafmetjatterycase..... .„    12,50 

BP^5  425mah/ 10,8V  fJicad  Pak  ■  use  BC35   49.50 

CA-2  Telescoping  3m  antenna..,,,.. 10.00 

CA-5  5/8-wa\fe  telescoping  2m  antenna ......    18.95 

fA-2  Extra  2m  fJe^ibJe  antenna 10.00 

CM  Cig,  lighter  plug/cord  for  BP3  or  DIx 9.50 

DC- 1  DC  operation  pak  for  standard  models  17,50 
J.C-2AT  Leather  case  for  standard  models.....    34.95 

RB-1  Vinyl  waterproof  radio  bag..., ,    30.00 

HH-SS  Handheld  shoulder  strap..... 14,95 

HM-9  Speaker  microphone ...,    34,50 

HSIO  Boom  microphone/headset. 1950 

HS-IOSA  Vox  unit  for  MS  10  &  Deluxe  only    19  50 

HS40SB  PIT  unit  lor  HS-10.. 19  50 

Ml-1  2m  2.3w  in/ lOw  out  amplifier SALE   79.95 

SS-32II!  Commspec32'torTe  encoder..... 29.95 

Receivers  Regular  SALE 

R-7000  25-2000  MHz,  117V  AC 899.00789^^ 

RC-12  Infrared  remote  controller...       TBA 

R-71A  100  kHz-30  MHz,  1 17V  AC...  $799,00  6S9s* 

RC-U  Infrared  remote  controller...  59,95   49«s 

FL-32  500  Hz  CW  (liter. 59,50 

FL  63  250  Hi  CW  filter  (1st  IF) 48.50 

FL44A  SSB  filter  (2nd  IF).. 159,00  144^^ 

EX"257  FMunit... 38,00 

EX-310  Voice  synthesizer 39,95 

CR-64  High  stabality  oscillator  xtal  5G,00 

SP-3  External  speaker...... 49,50 

CK'70(£X-299)  12V  DC  option 995 

MB-12  Mobite  mount 19,50 


HOU  RS  •  Mon.  thru  Fri,  9-5:30;  Sat  9-3 

Milwaukee  WATS  line:  1-800-558-0411  answered 
evenings  until  8;00  pm  Monday  thru  Thursday. 

Please  use  WATS  lines  for  Ordering 

use  Regular  lines  for  other  Info  and  Service  dept. 


In  Wisconsin  (outside  MllwaMee  Metro  Area) 

1-800-242-5195 


Order  Toll  Free:  1-800-558-0411 


miUti\\§^nMi\{\]m 


4828  W.  Fond  du  Uc  Avenue;  Milwaukee^  Wl  53216  -  Phone  (414)  442-4200 


//IC, 


AES  BRANCH  STORES 


WICKLIFFE,  Ohio  44092 

28940  Euclid  Avenue 

Phone  (216)  585-7388 

Ohio  WATS  1-800-362-0290 

3S!fM-800-321-3594 


ORLANDO,  Fla.  32SQ3 

621  Comn^onwealth  Ave. 

Phone  (305)  894-3238 

Fla.  WATS  1  800-432-9424 

^^  i-mo-ZTi-ish 


ANDO,  Fla.  32SQ3  CLEARWATER.  Fla.  33575 
;omffionwealth  Ave.  1898  Drew  Street 

ne  (305)  894-3238  Phone  (813)  461^4267 

ATS  1  800-432-9424  No  In-State  WATS 

1-800-327- 1917       No  Nationwrde  WATS 


LAS  VEGAS,  Nev.  89106 

1072  N.  Rarrcbo  Drive 

Phone  (702)  647-3114 

No  In- State  WAT$ 

^^!  1-800-634-6227 


Associate  Store 

CHICAeo,  Illinois  60630 

ERICKSDN  COMIMONIDATIONS 

5456  N.  MHwaultee  Avenue 

Pfione  (312)  631-5181 

lli;^l!f  1-800-621-5802 


"When  You  Buy,  Say  73*' 
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MikeStarcherKB4yi 
2707  Cieeson  Lane 
leffersontown  KY  40299 


If  s  a  Dangerous  Obsession 

Crowing  up  and  learning  about  electronics  is  like 
driving  a  car  before  you  can  reach  the  brake  pedaL 

KB4Y]  tells  how  he  lived  through  it 


Growing  up  in  a  sma 
town  in  West  Virginia 
was  hard,  especially  for  a 
kid  like  me  who  was  always 
tryrng  to  find  out  what 
made  things  work,  I  wasn't 
satisfied  with  just  reading 
or  hearing  about  some- 
thing; I  had  to  see  for  my- 
self. This  meant  tearing 
apart  everything  I  could 
latch  onto  and  drag  home. 

The  kids  my  age  thought 
I  was  weird.  They  were  con- 
tent with  bouncing  a  bas- 
ketball or  tossing  a  baseball 
around  all  day.  As  for  me,  I 
preferred  to  spend  a  nice  af- 
ternoon dissecting  an  old 
five-tuber  on  the  kitchen 
table. 

Most  of  the  adults 
around  me  frowned  on  this 
unusual  behavior,  too. 
They  would  say  things  like, 
"That  boy's  gonna  get 
shocked  to  death  some 
day  if  he  keeps  on/' 

My  mom  was  always 
warning  me  about  the  dan- 
gers, too.  She  was  always 
telling  me  to  stay  away 
from  things  like  golf  balls  or 
flashlight  cells  which  were 
full  of  acid,  or  vacuurrt 
tubes  which  contained 
deadly   poison.    It  seemed 


like  all  the  neat  things  were 
booby-trapped  in  one  way 
or  another  to  take  care  of 
any  knucklehead  who  tried 
to  pry  them  open. 

My  dad  encouraged  me, 
though.  He  would  say,  'Tou 
keep  on  tearing  up  things, 
boy,  and  someday  you'll 
make  good/' 

My  uncle  Howard  was  un- 
derstanding, too.  He  was  the 
town's  "trash  man."  Once  a 
week  he  would  bring  his  big 
truck  around  to  collect  the 
garbage.  He  saved  anything 
he  thought  I  would  like  and 
placed  it  in  a  special  pile  in 
the  front  of  the  truck.  That 
pile  was  a  gold  mine  to  me. 
Clocks,  fans,  motors,  old  ra- 
dios, and  many  other  good- 
ies were  there  to  greet  me 
when  he  came.  I  would  pack 
it  in,  tear  it  apart,  and  he 
would  get  most  of  it  back 
the  following  week, 

t  saved  a  lot  of  parts  back 
then,  even  though  I  didn't 
know  what  they  were.  Every 
now  and  then  I  would  get 
some  of  them  out  and  say, 
"Gee,  aren't  those  neat/' 
even  though  t  didn't  know 
what  I  was  going  to  do  with 
them,  [I  still  do  that  today, 


especially  when  I've  just  re- 
turned from  Dayton.) 

I  was  kind  of  short  in  the 
way  of  tools,  having  only  a 
screwdriver,  bicycle  pliers,  a 
pocketknife,  and  a  big  nail 
that  I  heated  on  the  gas 
stove  for  soldering.  This 
made  it  rough  getting  some 
things  apart  A  lot  of  the 
stuff  was  held  together  with 
^/4-inch  hex-head  screws. 
The  people  who  made  these 
must  have  known  there 
would  be  someone  like  me 
gnawing  them  out  with  pli- 
ers someday. 

My  tool  arsenal  expanded 
greatly  when  my  older 
brother  brought  me  a  solder- 
ing gun  one  Christmas,  I  was 
still  pretty  young  at  the 
time,  so  Mom  envisioned 
the  house  burning  down. 
She  let  me  keep  it,  though, 
after  a  little  nudge  from 
Dad.  Well  I  didn't  burn  the 
house  down,  but  I  did  lose  a 
few  shirts,  a  pair  of  pants, 
and  a  bedspread  due  to  burn 
holes. 

By  the  time  I  was  nine,  I 
had  learned  enough  to  think 
I  could  start  fixing  things,  As 
I  soon  found  out  folks  were 


not  exactly  anxious  to  let  a 
nine-year-old  work  on  their 
radio  or  television.  So,  my 
first  clients  were  some 
friends  at  school.  They 
would  bring  their  watches  to 
me  and  I  would  take  out  a 
few  parts  which  made  the 
hands  run  around  the  dial 
real  fast.  Sometimes  their 
parents  made  them  return 
the  watch  for  me  to  undo. 
Did  you  ever  try  to  get  all 
those  gears  to  go  in  their 
holes  while  you  put  the  two 
halves  back  together? 

Later  on  in  my  youth  [did 
acquire  ^Oitie  friends  who 
enjoyed  the  things  I  did. 
One  such  friend  and  I  decid- 
ed to  build  a  telegraph  sys- 
tem from  my  house  to  his 
about  four  blocks  away.  We 
started  by  building  the  send- 
ing and  receiving  apparatus. 
The  sending  key  was  easy, 
made  from  one  of  the  ''I's'' 
out  of  a  transformer  core 
nailed  to  a  block  of  wood. 
The  receiver  was  another 
story.  The  only  power 
source  we  had  was  the  wall 
outlet,  so  we  would  wind  a 
nail  with  a  mile  of  wire  out 
of  an  old  television  focus 
coil,  plug  it  in,  and  when  the 
smoke   cleared,    wind    two 
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Copy  Worldwide  Short-wave  Radio 

Signals  on  Your  Computer 


Remember  the  fun  of  tuning  in  all  those  foreign  broad- 
cast stations  on  the  short- 'v^'^ave  radio?  Remember  those 
mysterious  sounding  coded  tone  signals  that  baffled 
you?  Well,  most  of  those  beeps  &  squeals  are  really 
digital  data  transmissions  using  radioteletype  or  Morse 
code.  The  signals  are  coming  in  from  weather  stations, 
news  services,  ships  &  ham  radio  operators  all  over  the 
world.  Our  short-wave  listener  cartridge,  the  **SWL'*, 
will  bring  that  data  from  your  radio  right  to  the  video 
screen.  You  11  see  the  actual  text  as  it's  being 
sent  from  those  far  away  transmitters. 

The  "SWL"  contains  the  program  in  ROM 
as  well  as  radio  interface  circuit  to  copy 

MICROLOG 

INNOVATORS  IN  DiGfTAL  CQMMUNfCATION 


Morse  code  and  all  speeds/shifts  of  radiotelet^^pe.  It 
comes  with  a  cable  to  connect  to  your  radio's  speaker/ 
earphone  jack,  demo  cassette,  and  an  excellent  manual 
that  contains  a  wealth  of  information  on  how  to  get  the 
most  out  of  short-wave  digital  DXing,  even  if  you* re 
brand  new^  at  it. 

For  about  the  price  of  another  "Fac-Zapper**  game,  you 
can  tie  your  Commodore  64,  128  or  VIC-20  into  the 
exciting  world  of  digital  communications 
with  the  MicrologSWL.  $64.  Postpaid,  U.S. 
MICROLOG  CORPORATION, 
18713  Mooney  Drive , 
Gaithersburg,  Mar>iand  20879. 
Telephone:  301  258^8400. 


miles,  and  so  on.  We  finally 
settled  on  a  wad  of  wire 
which  lasted  about  15  sec- 
onds before  incinerating. 
We  agreed  that  this  would 
work  if  we  learned  to  send 
code  fast  enough. 

Next  came  the  running  of 
the  telegraph  line,  which 
was  the  rest  of  the  focus 
coil.  We  didn't  have  a  tall 
ladder,  nor  did  our 
honnemade  pole-climbing 
shoes  help  us  when  we  tried 
to  string  the  wire  over  the  ex- 
isting telephone  poles.  So 
we  just  threw  the  roll  over 
one  pole  and  then  the  next. 
This  method  didn't  work,  to 
say  the  least.  First  the  roll 
didn't  fare  too  well  because 
we  didn't  always  catch  it  on 
the  other  side.  Then  we  ran 
out  of  wire  about  a  block 
short  and  gave  up.  For  the 
next  few  days  the  neighbors 
connplained  about  the 
''hair''  wire  someone  left 
hanging  about  neck  level 
around  there. 

A  few  nnonths  later  we 
had  perfected  the  telegraph 

'When  You  Buy,  Say  73" 


sets.  By  using  lantern  bat- 
teries the  coil  didn't  burn  up 
anymore,  and  we  had  found 
something  to  use  for  the 
lines.  This  something  was 
the  gas  and  water  lines 
which  were  right  under  our 
noses  all  along.  It  stood  to 
reason  that  the  two  were 
metal  and  they  both  were 
connected  between  our 
houses,  so  the  test  came  one 
night.  I  had  the  sending  end 
armed  with  two  almost  fresh 
6-volt  lantern  batteries  and 
the  key  connected  to  the  gas 
and  water  lines,  respective- 
ly. I  got  on  the  phone. 

''Are  you  ready  on  your 
end?" 

"All  set  here," 

''OK,  key  is  down;  did  you 
get  it?" 

"Nothing  here/' 

I  checked  connections 
and  tried  again;  still  nothing. 
The  only  thing  I  could  think 
of  was  that  the  batteries 
were  too  weak  to  go  all  that 
way.  So  I  went  to  the  next 
most  powerful  source,  the 
good  old  wall  outlet.  After 


installing  a  line  cord,  I  was 
ready  for  another  test. 

"OK,  you  should  get  it 
this  time/' 

I  closed  the  key.  .  .wham! 
I  was  sitting  in  the  dark. 
There  were  only  two  fuses 
in  the  whole  house.  Back  to 
the  phone. 

"Gee,  it  acts  like  a  dead 
short!" 

We  gave  up  for  lack  of 
more  fuses  and  the  fact  that 
Dad  was  home  at  the  time. 
Being  as  smart  as  I  was,  it 
didn't  take  long  to  figure 
out  what  went  wrong.  1  sur- 
mised that  somewhere  be- 
tween my  house  and  his  the 
gas  and  water  lines  crossed 
each  other  and  there  was 
the  short! 

As  I  became  older,  I  soon 
discovered  there  really  were 
hidden  dangers  in  the  things 
I  worked  on.  Like  when  I 
grabbed  hold  of  my  first 
5U4G  to  unplug  it  and 
learned  about  second-de- 
gree burns  first-hand!  A  les- 
son was  provided  when  I 
pulled  the  high-voltage  an- 


ode lead  out  of  a  picture 
tube  without  first  discharg- 
ing it.  The  sharp  high-volt- 
age cage  on  which  I  left 
curly-cues  of  skin  as  I  got 
away  from  the  picture  tube 
was  equally  terrifying. 

Some  of  the  things  I  did 
left  lasting  impressions, 
such  as  the  time  \  built  my 
first  power  supply,  350  volts 
at  200  mA,  and  laid  my  hand 
on  the  power  transformer  to 
see  how  hot  it  was  while 
holding  the  B+  lead  in  the 
other  hand!  For  awhiie,  I 
thought  the  folks  were  right 
about  getting  shocked  to 
death! 

Somehow  I  survived  be- 
ing a  kid.  I  did  a  lot  of  un- 
usual things  and  had  a  lot  of 
fun  back  then.  Now  I'm  all 
grown  up  and  have  two  boys 
of  my  own.  And  Dad,  I 
haven't  exactly  made  good 
yet  but  I'fl  pass  the  good  ad- 
vice along  to  my  sons  and 
maybe  someday  when  I'm 
left  sitting  in  the  dark,  I'll  re- 
member you  and  the  time 
when  I  was  a  kid.B 
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Convert  and  Converse 

Transform  your  C-64  Basic  programs  into 
Hamtext-readable  sequential  files. 


A  great  many  amateurs 
are  now  finding  room  in 
their  ham  shacks  for  home 
computers.  The  use  of  RTTY 
on  the  ham  bands  is  growing 
by  leaps  and  bounds  thanks 
to  the  many  new  programs 
now  available  for  these  com- 
puters. One  of  the  most  pop- 
ular combinations  in  this 
area  seems  to  be  the  Com- 
modore 64  and  Hamtext^'^^ 
by  Kantronlcs,  Which  brings 
us  to  the  subject  of  this 
article. 

Did  you  know  that  you 
can  use  Ham  text  to  transmit 
programs  over  the  air  in 
ASCII?  In  the  ensuing  para- 
graphs, we  will  attempt  to  in- 
struct you  in  our  method  of 
sending  and  receiving  a  usa- 
ble program  over  the  air  and 
how  to  convert  the  resultant 
sequential  file  back  into  that 
program  again. 

"Convert''  was  designed 
to  be  used  with  Hamtext,  a 
Commodore  64,  and  the 
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1541  disk  drive,  Hamtext 
stores  the  received  program 

in  a  buffer  which,  when 
saved  to  disk,  becomes  a  se- 
quential file.  This  file,  as  you 
know,  is  useless  until  con- 
verted back  into  a  program. 
Convert  will  take  this  se- 
quential file  from  disk  and 
convert  it  to  a  usable  pro- 
gram. For  those  of  you  who 
want  to  get  into  the  meat  of 
this  program  and  could  care 
less  how  it  works,  we  will  get 
right  into  the  basic  instruc- 
tions. For  those  who  care,  we 
will  explain  the  whys  and 
wherefores  of  the  program 
after  the  instructions. 

Instructions 

Before  getting  on  the  air,  a 
few  preliminaries  are  in  or- 
der You  must  convert  the 
program  that  you  are  going 
to  send  into  a  sequential  file 
and  save  it  to  disk.  This  must 
be  done  before  loading 
Hamtext.  While  still  in  Basic, 
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load  the  program  to  be  sent 
into  memory  as  you  nor- 
mally  would  do,  Then  type  in 
the  following  commands  in 
the  direct  mode: 

OPEK  8,e.8;'name,S,W:CMD8:LiST 

then  press  Return.  A  se- 
quential file  will  now  be 
written  to  disk  with  what- 
ever name  you  have  chosen. 
When  the  computer  is  done 
writing,  type  CLOSES  in  the 
direct  mode  and  press  Re- 
turn. This  will  close  the  file 
and  stop  the  disk  drive.  Now 
you  are  ready  to  toad  and 
run  Hamtext.  From  the 
menu  select  the  T/R  options 
and  set  them  as  follows: 


A.  USOS 

Off 

B,  Diddle 

Off 

C.  Audio  Feedback 

Choice 

D.  Auto  ID 

Off 

E,  Wraparound 

Off 

R  AuloCR 

Off 

G.  Auto  LF 

Off 

H,  TU 

Whatever 

The  Convert  program. 
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This  setup  is  very  impor- 
tant Do  not  forget  to  set 
your  options  in  this  manner 
before  you  start  or  you  will 
find  your  program  full  of 
carriage  returns  and  other 
strange  things  that  do  not 
belong  there.  When  the  time 
comes  to  transmit  your  pro- 
gram, have  the  receiving  sta- 
tion stand  by  and  return  to 
receive  mode. 

Type  the  following  in  the 
transmit  buffer  (with  no 
spaces): 

Control-FO:nameControl-F 


and  then  press  F2  to  begin 
your  transmission.  [The 

name  is,  of  course,  the  name 
you  gave  the  file  when  you 
saved  it  to  disk  )  After  press- 
ing Fl,  your  part  of  the  op- 
eration is  now  over. 

If  you  are  the  receiving 
station  in  this  operation,  you 

shou  Id  also  be  sure  that  your 
T/R  options  have  been  set  as 
instructed.  When  the  send- 
ing station  informs  you  that 
it  is  ready  to  send  the  pro* 
gram  and  stands  by  for  a  mo- 
ment yoLj  should  now  press 
F8  and  clear  your  buffer. 
This  simple  task  will  save 
you  a  lot  of  work  later  on. 

After  receiving  the  pro- 
gram, go  to  the  edit  buffer 
mode  and  delete  anything 
not  relevant  to  the  program. 
The  buffer  should  start  with 
the  number  of  the  first  line 
of  the  program  and  continue 
to  the  end.  At  the  end  of  the 
last  line  in  the  program,  you 
should  see  a  reverse  M.  You 
must  add  a  Control-C  after 
the  reverse  M  This  should 
appear  on  the  screen  as  a  re- 
verse C,  If  you  didn't  clear 
your  buffer  before  you 
started,  you  know  by  now 
why  you  should  have!  You 
probably  have  worn  out 
your  delete  key  getting  rid  of 
all  the  garbage.  At  this  point, 
make  sure  that  no  line  num- 
ber in  the  object  program  is 
above  63769  or  you  wilt 
cause  the  Convert  program 
to  crash.  Itstartsat  line  num- 


her  63770  and  will  be  over- 
written by  the  object 
program.  If  this  problenn 
should  occur,  you  will  have 
to  delete  the  offending  lines 
and  add  them  later  when  in 
Basic.  This  should  not  be  too 
big  a  problem  since  line 
ounnbers  seldom  run  this 
high  in  a  program.  If  you  are 
the  transmitting  station  and 
your  program  does  have 
these  high  line  numbers  in  it, 
change  them  now  and  save 
the  other  fellow  a  lot  of 
time. 

After  editing  your  buffer, 
save  it  to  disk.  Later,  when 
you  go  off  the  air  and  return 
to  Basic,  load  and  run  Con- 
vert. You  will  be  prompted 
to  enter  the  name  of  the  file. 
Convert  will  then  go  to  the 
disk,  get  the  file,  and  begin 
to  create  a  program  from  it. 
You  will  now  see  each  line 
appear  on  the  screen  as  it  is 
entered.  This  is  quite  fast,  so 
look  quick. 

if  all  goes  according  to 
plan,  you  will  see  a  prompt 
informing  you  that  the  pro- 
gram is  now  complete.  You 
will  also  be  given  a  tine  num- 
ber to  GOTO  that  will  list  all 
the  line  numbers  of  the  Con- 
vert program  on  the  screen. 
With  the  aid  of  the  cursor 
keys,  move  the  cursor  to  the 
top  of  the  screen  and  press 
Return  on  each  of  these 
numbers.  When  you  reach 
the  bottom,  you  will  have 
deleted  the  Convert  pro- 
gram from  memory.  If  you 
now  run  a  LIST,  you  should 
see  your  new  program  ready 
to  save  to  disk.  As  with  all 
programs,  you  should  save  it 
first  before  debugging  it. 
After  all  this,  who  wants  to 
lose  it  now ! 

There  is  a  remote  chance, 
even  after  following  the  in- 
structions carefully,  that  you 
could  encounter  3  few  minor 
problems.  They  could  be 
caused  by  the  fact  that  we 
are  not  very  good  at  giving 
instructions.  (Come  to  think 
of  it,  we  are  not  very  good  at 
taking  instructions,  either!) 
Or  they  could  be  caused  by 
the  old  line-too-long  prob- 
lem. Sometimes  a  program 
line  can  have  more  than  80 


characters.  Any  line  that  is 
over  two  screens  long  will 
mess  things  up. 

How  can  this  happen? 
When  originally  entered,  the 
writer  used  the  Commodore 
shorthand  and  thus  kept 
within  the  two-line  limit. 
Later,  when  the  listing  was 
converted  to  a  sequential 
file  for  transmission,  the 
words  were  extended  out 
and  over  the  limit.  This 
might  be  something  for  the 
transmitting  station  to  look 
for  back  in  step  one.  Or  you, 
as  the  receiver,  while  still  in 
Hamtext,  could  look  for  this 
when  editing  the  buffer  be- 
fore saving  it.  If  you  look  for 
it  there,  you  can  break  the 
line  up  into  two  lines. 

If  still  in  Hamtext,  you 
won't  be  able  to  use  the 
shorthand  symbols  except 
for  PRINT  Very  often  you 
will  be  able  to  delete  the 
PRINT  command  and  use 
Commodore's  shorthand, 
the  question  mark.  This  will 
save  you  four  spaces,  and 
sometimes  that's  enough. 

Sometimes  you  will  miss 
these  lines  and  when  run- 
ning Convert,  the  program 
runs  into  them  and  stops. 
Now  what?  If  line  GOTO 
63930  is  still  on  the  screen, 
run  your  cursor  up  to  it  and 
press  Return.  If  not,  just  en- 
ter COTO63930  in  the  direct 
mode  and  press  Return. 
Things  should  pick  up  right 
where  they  left  off. 

Pay  particular  attention 
and  note  the  next  line  num- 
ber to  be  entered.  When 
done,  check  the  line  before 
it,  A  small  part  of  this  line 
will  be  missing  and  you  will 
have  to  find  out  what  it  is 
and  replace  it.  The  only  way 
to  find  out,  if  you  don't 
know,  is  to  load  up  Hamtext 
and  load  the  file  back  into 
the  buffer  When  you  find 
the  line  in  question,  write 
down  the  missing  informa- 
tion and  enter  it  later  when 
you  return  to  Basic. 

Whys  and  Why  Nots 

After  studying  a  routine 
for  changing  sequential  files 
to  programs  using  a  dataset, 
we  determine  that  this  pro- 


cedure  would  not  work  wi 
a  disk  drive.  The  dataset  rou- 
tine simply  reads  one  line  of 
the  program  from  the  se- 
quential file  off  the  tape, 
stops  the  tape,  and  then 
prints  that  line  to  the  screen 
and  enters  it  into  the  pro- 
gram. It  then  restarts  the 
tape,  which  is  in  position  to 
read  the  next  line,  and  exe- 
cutes the  same  thing  over 
and  over  until  the  end  of  the 
file. 

The  problem  with  a  disk 
drive  is  that  when  you  break 
the  program  to  enter  a  line, 
the  act  of  entering  a  line  re- 
sets all  variables  and  the 
disk  returns  to  the  start  of 
the  file.  Thus  we  would  just 
enter  the  first  line  of  the  pro- 
gram over  and  over. 

We  can't  count  the  num- 
ber of  lines  into  the  program 
because  of  the  variable  re- 
set. Also,  reading  the  pro- 
gram from  the  beginning 
after  each  line  would  be 
very  time  consuming.  Con- 
vert starts  by  opening  the 
file  on  the  disk,  reading  it 
one  bit  at  a  time,  and  POKE- 
ing  its  ASCII  value  into  high 
memory  [491 52)  where  it  is  a 
little  more  accessible  and 
workable  than  on  the  disk. 
Each  ASCII  value  i^' tested 
for  a  three,  which  is  the  Con- 
troLC  (indicating  the  end  of 
the  file),  that  we  entered 
back  in  Hamtext. 

It  should  be  mentioned  at 
this  point  that  POKEing  the 
file  into  high  memory,  start- 
ing at  49152,  limits  you  to 
programs  of  4K  or  less.  This 
equates  to  16  blocks  on  a 
1541  disk  drive.  Longer  pro- 
grams can  be  entered  by 
breaking  them  into  two  or 
more  parts  and  saving  them 
to  disk  under  different 
names.  Then,  using  the  com- 
bine feature  of  the  COPY 
command  found  in  your 
1541  user's  manual,  you  can 
combine  them  into  one  pro- 
gram. 

After  POKEing  the  se- 
quential file  into  high  mem- 
ory^ it  is  r^ad  and  printed 
back  to  the  screen  one  char- 
acter at  a  time.  While  doing 
this.  Convert  is  testing  each 


The  first  is  a  13,  the  Return 
command,  indicating  the 
end  of  a  program  line.  The 
second  is  a  three,  the  Gdn- 
trol-C  we  affixed  at  the  end 
of  the  file  to  signal  the  end 
of  the  program. 

When  a  Return  is  encoun- 
tered, we  GOTO  line  63800. 
This  starts  a  subroutine  that 
disassembles  the  variable  C 
and  stores  it  in  low  memory. 
C  is  the  address  of  where  we 
are  in  the  sequential  file  that 
is  stored  in  high  memory. 
Moving  right  along  to  line 
63990,  we  POKE  four  Return 
commands  into  the  key- 
board buffer  (memory  loca- 
tions 631  to 634) and  POKE  a 
four  into  memory  address 
198  to  tell  the  computer 
they  are  there.  Then,  before 
ending  the  program,  we 
print  a  GOTO  63930  com- 
mand below  the  program 
line  we  have  just  printed  on 
the  screen.  We  then  end  the 
program  with  a  cursor 
HOME  command. 

Now  the  program  has  sup- 
posedly ended  and  the  cur- 
sor is  positioned  at  the  top 
left  of  the  screen  just  above 
the  program  line  that  is  to  be 
entered.  But  wait,  what's 
this?  The  keyboard  buffer 
still  has  four  commands 
waiting  to  be  executed! 

The  first  Return  places 
the  cursor  on  the  program 
line  and  the  next  causes  that 
line  to  be  entered  into  mem- 
ory. The  third  Return  exe- 
cutes the  direct  GOTO 
command  which  was  left  on 
the  screen  by  the  print  por- 
tion of  line  63990,  This  then 
puts  us  back  into  the  pro- 
gram in  line  63930,  clears 
the  screen,  and  we  are  off 
and  running  again. 

In  Iine63940we  go  to  sub- 
routine 63840.  This  routine 
PEEKs  the  low  memory 
where  we  stored  the  va  lue  of 
C  and  reestablishes  the  ad- 
dress of  where  we  are  in  the 
sequential  file.  This  loop  will 
continue  in  this  manner  un- 
til an  ASCII  3  is  encoun- 
tered. The  Control-C  or 
ASCI!  3  flags  the  end  of  the 
program  But  wait!  What 
happened  to  the  fourth  Re- 
turn that  was  POKEd  into 


character,  looking  for  flags. 
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AT  kAST'f  A  VEHY    AFFORDABLE  COMPUTER 
AT  A  VEftV     AFFOftDABl.  E  PRICE 


ffiQ9ffiQSQ9tBI!IB99 


POweHFUL  FULLY  PftOGRAMMAeiE  W^TM  JK  Of  MEWOftr- PORTA 
BUf-fr7JB  >;  1.3/H  FNCH  MOOULt  SINGLE-KET  ENlftV  COMM*iM£>S - 
DURABLE  40  Kfy  MfMe.RANE  TYPf  KEYBOARD— ZBQA  BASED  FOU^ 
dHiP  QESiSN-eDUtAllONAL-UNtQue  SYNTAS(-CH£CK  REPORT 
CODE'S  3^0R  ERROR  lOENTITir  ..(JRAP-H  PRAWINO  AND  Al^ilMATED  Dl$- 
PL>y-ACCURAT£  TO  9-112  OTCIMAi  PIECES  FOP.  FULL  HANGf  MATH 
AND  SCl£HTiriC  FUNCTIONS -AT  AN  AFFORDAQLE  FfllCE 

Wt  CANNOT  TFLL  YOU  THt  MAKE  O*  THE  CO*"FTJTER  BUT  IT  WAS 
HAOE    BV    A    FAMCM^  rtATq>H    COMPAF+T     THEY   OSEC   TO   SfLL   FOR 

WE  BOuaHf  cXFT  WHAT  tme  factory  hap  left  ir^  st-ock  aho  had 

^0  MEfc*OvE  THE  lABElS, THESE  UNITS  ARE  HJNiPAC-^JkaED.  LESS  THE 
9V  WALL  ADAfneft  AND  IWAHUAL  flECAUSE  THr&  E&  k  piJ5rJ3NTI+JU6Q 
ITFU  THFflF  4$  NO  WAflRANTV 

GET  THEM  WHILf  THEY  LAST  UMITED  SUPPLY 


BU>  THE  :\^d  UWir    '•*  **   '|.| 


euY  2rni  FOR  116  96 


9V  DC  ^^/ALL  ADAPTQH 
M  ANL»Ai.         F  t^  ■'■   Irs,  ,1 


$2.95 


See  September  19Bi  issue  of  73  tor  TIMEX/FTTTY  artfcid 


27106 
2?1S 
2735 
?7^ 
27%3e 

daAofl'. 

WA31 
4116 
41M  .. 
)(H221t 


CHIP  BONANZA  |AT THESE  PRICC^  IHET  ARE  A  STEALS 

, .,    , Sl-W  EA  OR  10  FOp 


iREG  t3:95t 
IREG  (1995! 


S2.&  EA 

S4.(Ei  EA 
$7.00  EA 

^1.35 
$5.95 


OR 
OR 
OR 
OR 
EA  OP 

EA  OR 
EA  OR 


10  FOP 
10  f  OR 


Fon 

FOft 
FOR 

FOR 

10  FDR 

e  FDR 

9  FOR 


ID 
10 
10 
10 


(SPEClALt  . 

TWS99QOHLMICRaP6flPIWR0nrEWB  t  t&BIItOfTU  .. 

tWSgyOltlLMKiRO-PPSJ. ., 

TIM  9904ANt  MICHO-P  CLOCK  QEH.  AND  D W^f ER 

TMS   &gi8ANl.    MICRO -P  COL-Ofl  GRAPHICS   AHQ  DISPLAV 

KEVBOARD  19*4)  4e  KEYS  MEAGRE  *  w  1dHHI-TEK|:-.. ... . 


S3aoo 

530JCB 

160.00 
H5.00 
$ihl.00 

$sd.[]0 
t  sgg 
%  ?.» 

.  S  9.95 


APPLE  II'  •nd  APPLE  H  *  •  COMPUTER 
M Al  NFRAMES  {lullv  pcpulBlwn       1 1 SC 

UnH  43  Owfcntwd  •do**.  fuHif  *«fl«n 
bl«d  a  IMCHJ  Ufifi  {Situ  •Mppjna 

APPLE  POWER 

SUPPLIES  .  .        .  £29.95 


Cassette  Software: 

5*nd  ror  II&1  fjftfl.  S9.9S -114.951 
HiF't  Spwifll  Pitc«;  1  F47{r  {3.9{K 
S  f[K  tJO.95;     6  1ortT9.&0 
10  fDT  t29.M,-     ifJ  lor  ti&.OO 

ct  lal  Hal  SBMcl  2£  dlftamnl  caa- 


HAL'S 

COMPUTER 

GOODIES 

Timax  prinlar . 

I'rny.  S9g.9A  .  .  .  nOw  S5S.45 

Catacci  cassette  pkqyer 

tb*1lurj   (yp)  %^-9S 

3^.  -^  &^  Mb:  adaplef  (needed 
lOi  1HK  RAM  fsACl^Sj Sr.95 

1&3S  RAMi  pach  nKKlulQ,  new 
....,,.,,..- tZ^M 

T6K  RAM  pack  modusa. " 
rertifbi&hed  il^-iS 

RCA  TV  in.1i)rl«£9  iJSbt* 

..;,;",  ,ti.25 

Qual  Jac^  CBBBBlle  iT^tsrfaca 
(£,» 

TV/CompulaJ'  gaiio  Ewltch 
S3.» 


5HiP*wa  iNFOflMAnOH:  ORDCFtS  OvErt  J2a  WILL  BE  &HIPPEP  PO&T-PAIO  EXCiPT 
ON  FTEMB  WHEftE  ADDlT'lONAL  OHAflGE^  ARE  ilf  QUESTED  04^  ORDERS  LESS  THAN 
laS  PiEASE  INC-LiJDE  AOCHTIC#*AL  12  50  FOR  HANOLrWG  aNO  MAILING  CHARGES. 
MICHIGAN  RESI-D£HTii  ADO  *%  SALES  TAX  SEnO  20f  STAMP  OR  gA5f  FOR  FREE 
FLT^FI  CA.NADIAN  ORDEMS  ADO  Ifi.DD  POGTAGE  IN  US   FUNPS 


Hal-Tronix,  Inc. 

P.O.  BOX  1101  -  DEPT.  N 

SOUTHGATE.  MICH.  4819S 

PHONE  (313)  285-1782 


^ 


HAL 


HAROLD  C.  NOWLAND 
WBZXH 


AMATEUR  TELEVISION 


NEW  70  CM  ATV  TRANSCEIVER 

ALL  YOU  NEED  IN  ONE  BOX 


$299  delivered 

TC70-1 


m  ^ 


*fc**   \ 


m  FULL  COLOR,  SOUND,  &  LIVE  ACTION  Jus!  like  broadcast  TV.  Get  on  this 
e^citirig  amateur  vfdeo  mode  at  our  affordable  ready  to  go  price. 

•  WHAT  IS  REQUIRED  FOR  A  COMPLETE  OPERATING  SYSTEM?  The  TC70  Is 

do^n converter  outputs  to  any  TV  on  ch  3  for  receiving.  Conned  a  good  70  crn 
antenna  and  Eow  loss  coax.  Plug  in  any  composite  video  source  you  wan!  1o 
transmil:  Camera,  VCR,  computer,  etc.  Plug  in  any  low  Z  dynamic  mic  or  use 
coior  camera  mic  for  Standard  4,5  mHz  TV  sound.  Connect  to  13-8  voc  for 
base,  mobile,  or  portable,  See  cbapt.  20  t9S5  ARRL  Handbook.  That's  it! 

•  WHAT  CAN  YOU  DO  WITH  THE  TC70  1  ATV  TRANCEIVER?  Stiow  the  shack, 
protects,  computer  program  listings,  home  video  tapes,  repeat  Space  Shultie 
audJo  and  video  if  you  haves  TVRO,  repeal  SSTV  or  RTTY,  Weather  Radar,  do 
pubJic  service  evenis  such  as  parades,  marathons,  races.  CAP  seaiches  ancf 
resr^jej?-  -  .the  hst  goes  on.  OX  depends  on  antennas  and  lerram,  typic^itly  1 
lo  40  miJes.  We  have  video  compensated  I^F  linear  amps  for  20  {SI  19}  or  50 
[1189}  watts  pep  for  greater  DX. 

•  FEATURES:  Small  7x7x2.5",  Push  to  Look  (PTL]  PR  switching  GaAsfel 
downconverter  tunes  whole  420-450  mHz  band.  Two  svi/itch  selected  video  S 
audio  inputs  -  .RCA  phone  jacks  and  10  pin  color  camera  jack  Xmit  video 
monllor  output.  Over  1  watt  pep  RF  output  on  one  or  two  (add  $15)  selected 
Ci^sial  corrlrofled  frequencies   439.25.  434.0,  or  426.25  m-Hz. 

CALL  OR  WRITE  FOR  OUR  CATALOG  for  more  into  or  who  Is  on  in  your  area  We 
slocK  antennas,  modufes,  and  everything  you  need  on  ATV 

TERMS:  Visa,  MC,  or  cash  only  UPS  CODs  by  phone  or  mail.  Checki^  musi  clear 
bank  before  shipment.  Price  includes  UPS  surface  shipping  in  coni.  USA,  others 
add  3%.  Transmitting  equipment  sold  only  tip  licensed  Tech  cfas$.-'or  higher 
amateuTs,  verifiable  In  19&5  calll  book  or  copy  of  new  license. 


f818)  447-4566  m-f  Sam-6pm  pst. 

P.C,  ELECTRONICS 

Tom  W60RG      Maryann  WB6YSS 


v^ 


2522  Paxson  Lane 
Arcadia  CA  91006 


the  keyboard  buffer?  Noth- 
ing, It  wa5  only  put  in  as  an 
extra  to  ensure  that  the  cur- 
sor reached  the  direct 
GOTO  command. 

A  prompt  on  the  screen 
now  tells  you  to  GOTO 
63790  if  you  wish  to  destroy 
the  Convert  part  of  the  pro- 
gram. Going  to  63790  causes 
the  program  to  list  all  the 
line  numbers  on  the  screen. 
It  is  now  a  simple  matter  to 
press  the  Return  key  on  each 
of  the  numbers  and  remove 
the  lines  from  memory. 

The  Fine  Print 

Some  of  the  commands  in 
Commodore's  Basic  are  not 
retransmitted  by  Hamtext. 
This  includes  most  of  the 
graphics  and  the  CLR  com- 
mand. These  inconveniences 
will  have  to  be  dealt  with  in- 
dividually.  The  CLR  com- 
mand will  come  through  as  a 
HOME  command.  Usually, 
witha  littlescrutinizingof  the 
program,  you  can  decide 
which  it  should  be- 
Other    commands    to 


watch  for  are  cursor  up, 
down,  left,  and  right-  Ham- 
text  will  ignore  these  and 
leave  them  out  of  the  trans- 
mission. The  best  way  we 
have  found  to  get  around 
this  problenn  is  to  replace  all 
the  symbols  In  the  program 
with  bracketed  commands 
such  as  <CLR>  for  clear 
screen  or  <CUR/UP>  for 
the  cursor  up  token.  Then 
save  the  program  to  disk  as  a 
sequential  file  to  be  trans- 
mitted later.  If  you  take  a  lit- 
tle time  to  prepare  your  files 
in  this  manner,  the  person  re- 
ceiving it  on  the  other  end 
will  then  be  aware  of  what 
the  command  should  be  and 
can  correct  it  in  his  final  pro- 
gram. 

This  system  has  been 
working  well  for  us.  It  does 
require  a  little  setup  time  on 
your  end,  but  we  think  you 
will  be  pleased  with  the  re- 
sults, it  won't  be  long  before 
you  have  several  disks  full 
of  sequential  file  programs 
ready  to  transmit  to  other 
hams.B 


CTRO  IVI  CS 


HELLO,  ELMER?" 


Ever  notice  that  while  many  amateur 
stores  are  anxious  to  quote  you  a  low 
price,  It's  hard  to  get  someone  to  offer 
an  opinion?  After  all,  what  good  is  a 
great  deal  on  the  WKONG  rig? 

At  WESTECH,  all  our  sales  people  are 
experienced,  licensed  radio  amateurs. 
We  take  the  time  with  you  to  discuss 
TOUR  needs,  based  on  how  YOU  oper- 
ate. We'll  discuss  the  pro*s  and  con's 
of  the  equipment  you  are  thinking 
about,  and  even  suggest  alternatives. 


w 


i  (  LEI  THE  HAMS  AT  WESTEGH 
BE  YOUR  TELEPHONE  EZ.MER.  9  9 


ORDEfi  HOURS 

Mon.&Thur.  10-8 

Tues.aWed.  10-6 

FrL&Sat,  10-4 


WESTECH  ELECTRONICS 

RTE  280— Presque  Isle  Plaza 
Pittsburghp  PA  15239 

(412)733^1555       K  ■ 
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Cnystat 
T  FUtBrs 


tor  KENWOOD  TS830,  TS930,  TS940 


Our  littari  ^a»e  receivKi  unnrgrsai  praise  As  tatnous  Cffli- 
lisier  VE3SMV  wrale  recenUy  in  ftadiospofling's  fewew: , 
Kvi^moaa  tiirefs  are  great  tut  8-poH  fox  Jdtiga  tiHffn  ire 
t^fffer      i  fisve  put  a  psir  m  m^  930  iitti  ihe  impfDvenmnl  iS 

FOX  TAKGD  MATCHIO-Mm  FILTER  KITS 

2  lKK2lflr£Sfi;40OHZIOtCW  SI 39  8a 

SS&J/idCW(4flMDrs^SPECIAL       12^0 

Kits  include  detailed  fnsiruetiors  amd  all  neeoed  parts 

St]^t:l«¥  bardwidt^ia  and  tCBnwocO  Model  wnen  ordering 

Pd'A  TANGO  JiHers  eqaal  or  ejected  (he  claims  of  fmiraiors 

wny  risk  disappointment''  6#l  the  fM'  rft^np" 

SHfPPfNG  S3  US.  S5  Atr  fUS  4  Can^O^l  VO  Bsewftgre 

OftJer  By  mati  Of  pttone  •  ¥iSA  /MC  or  COD  accsptstl 

Asif  Aooitt  Our  f titers  For  M^f^r  Ottier  Rigs 

FQX'TAMGO  Conp. 

Box  15944S,  W.  Palm  Bch,  FL 33416 

Telephone:  (305)  563-9587 


L 


REPAIRS 


AMATE^^^RADIO 

Shop  owners: 

Interested  in  more  work?  Major  Manu- 
facturer will  establi.sh  service  centers  na- 
tionwide. 

Well-equipped  shop  with  qualified  2- 
way  Tech,  and  accessibility^  to  U.P,S.  are 
re<|iiired. 

If  you  would  like  to  increase  your  shop  s 
income,  please  list  your  qualifications 

and  reply: 

Harold  Stone r 
7^  tor  Radio  Amateurs 

80  Pine  Street 
Peterborough,  NH  034 SB 


ALL  BAND  TRAP 
"SLOPER" ANTENNAS! 


FULL  COVERAGEI    ALL  BANDSl  AUT0MA- 

TIC  SELECTION  wIlhPROVEN  Weithfirproof 

r  tci^lcd    Tr<pl      ■     19  <A«       CoppeFw«[{]      Wiral 


LncttPt  m  IQ  mkmitBi.  SMALL  -  ntAT  - 
ALMOST  irfVtSA&tC  •  Htt  onm  wfll  kngw  pou 
Hi^awflf  0X  Anlann*  t4*tJ  r»f  CONp-Ot  APART- 
MENTS- RESTRICTED  ARC^AS  ^  Pri-tyntd  fbP  2-1  i,t  ■••« 
SWR  o«cr  ALL  bands  itticmtn  QO  - 1 G  O  -  3O0«ca  No  adiutl- 
m«ntt  ntadcd  .  EVER.  COMPLLTEty  ASSEMBLED  ^Hf^ 
SO  ft  RC*'5Sy  Cc«f  ftcOlwiE  and  PL2Sd  ct^nntttsr  -  Built 
In  llght^B  arrvKUM^     -      -eadr     t«  h44Li|«pf    TULL     INSTRUC-^ 

TIONS 

H^    lOeOS  -  Q0-40'20«1S<^IO  —  I  Uam       *9  f^ *4&.9i5 

Ho     >04QS 40-?C^.1S.10 —    I  tr«»       ^6  rt- S4B.95 

No    iOaOS aq-tS-lO I    trmp        13  n, %*7 ^S 

H^  l5TSS-l6O-©O-4O-20-15-ia'2tr^»  &3  It,  -  *T9.93 
5ENf>  FULL  PRICE:  FQH  PPOEL  IN  USA!C«ft«d*il  (S.DO 
*ilr«  fov  pomlBga  atcJ  ar  order  ualnn  VJSA,  MASCARO  - 
AMEF  exP  G^iti,  Number  Ei  Oilr.  Ph  1-30Bi-£36-5333 
xk^avkdiflyi  Wi!:  »hlp  kn  2^3  am<f%tP*t  Cki^  14  dart:  CjuorAiil>*d 
1  f  r  •  10  day  fnon^y  hmcHt  trioL 

WESTERN  ELECTflONICS 
D«pt.  AT- 11  K«prTiey,    N«br»kB  eee4T 
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AM.  NET 


BEST  OVERALL  VALUE 
ON  THE  INTERFACE 
MARKET  FOR  RTTY/AM- 
TOR/CW: 

•  Independent  4-Pole 
Chebyshev  Filtermg  for 
Mark  and  Space  Tbnes 

•  Automatic  Threshold 
Correction. 

•  Variable-Shift  Tiimng:  the 
Space  Filter  Center 
Frequency  is  Moved 
Without  Changing  the 
Bajid width  (Something 
Like  Passband  Timing). 

•  Trtmpots  Allow  Active 
Filter  Farameters  to  be 
Changed 

•  Ideal  for  use  with 
AEASOFT  Packages  for 
MARS/SWL/and  AMATEUR 
RADIO 

•  RS-232  Option 

•  Tuning  Indicator  Ideal  for 
RTTY  &  CW,  East  and 
Accurate  Under  Poor  S/N 
C4>nditions 

•  117  VAC  Power  Supply 
Included 


A0VANCED  ELECTRONIC 
APPUCATtONS,  INC. 
POeC»21Q0 
Lyrutwood,  WA  9S036 
{20e>  775-7373 

Q972400  A£A  IHTL 
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TRANSISTORS 


FRESH  STOCK  •  NOT  SURPLUS 
TESTED  —  FULLY  GUARANTEED 

Z-30UHz12Vr  =  2»V) 


P/N 

Rating 

Each       Match  Pr 

MRF406 

20W 

$14.50 

$32.00 

MHF412,/A 

80W 

16.00 

45.00 

MRF421 

100W 

25.00 

56.00 

MnF42tC 

tiow 

-^ 

60.00 

MfiF422' 

150W 

36.00 

62.00 

MRF426;A' 

25W 

16.00 

42.00 

MRF428*- 

150W 

55.00 

125.00 

MRFiaa 

12,SW 

12.00 

30.00 

MRF435* 

150W 

4200 

90.00 

MRF449JA 

30W 

12.50 

30.00 

MRF450JA 

SOW 

14.00 

31.00 

MRF453JA 

60W 

15.00 

35.00 

MRF4S4JA 

SOW 

ISJM 

36J)0 

MRF45S,/A 

60W 

12.00 

28.00 

MRF4S8 

SOW 

20.00 

46.00 

MRF4SQ 

60W 

18.00 

42.00 

MRF464* 

SOW 

25.00 

60.00 

MRf4S&' 

40W 

1675 

46.00 

MRF47S 

12W 

3.00 

9.00 

MRF476 

3W 

2.7S 

8.00 

MRF477 

40W 

11.00 

25.00 

MRF479 

1&W 

10.00 

23.00 

MRF4aS' 

15W 

6,00 

15.00 

HRF492 

90W 

16.00 

40.00 

SRF20n 

75W 

15.00 

33,00 

SRF3e62 

now 

26.00 

60.00 

SRF37/S 

76W 

15.50 

34.00 

SRFSfiS 

85W 

16.50 

37,00 

CD254S 

SOW 

23,00 

52.00 

SD1076 

70W 

17.00 

40.00 

SD1451 

SOW 

15.00 

36.00 

S^iecteii  Htgn  Gain  Matchmi  Qua<is  AvaitaDfe 

VMF/UMF  TRANStSTORS 

Rattng 

MH£ 

Net  Ea  Match  Pr 

MRF212 

10W 

13e'174 

116.00 

,^ 

MRF221 

1SW 

136-174 

lo.go 

— r 

•iRF222 

25W 

136-174 

14,00 

— P 

iytRF224 

40W 

136-1T4 

13,50 

32.00 

MRF231 

3.5W 

&6-aa 

10.00 

— 

MRF234 

2SW 

sa-aa 

15.00 

39.00 

MRF23? 

4W 

136-T74 

3.00 

— p. 

NIRf23a 

30W 

136-174 

12,00 

— 

MRF239 

30W 

1 36-1 74 

15.00 

^ 

MRF240 

40W 

136-174 

18.00 

-n. 

MRF245 

80W 

136-174 

28.00 

65.00 

MRF247 

75W 

136-174 

27.00 

63.00 

MRF250 

SOW 

2M74 

20.00 

46.00 

MRF2B0 

5W 

136-174 

7.00 

— 

MRF261 

tow 

136-174 

9.00 

^ 

MRF262 

1SW 

136-174 

9.00 

^— 

MRF2S4 

3GW 

136-174 

13.00 

,^ 

MRF607 

IJ5W 

136-174 

3.00 

^- 

MRF641 

tsw 

407-513 

2200 

— i. 

MRFe44 

25W 

407-512 

24.00 

54.00 

ilRF646 

4aw 

407-512 

26  50 

59.00 

MRF&4A 

60W 

407-512 

33.00 

69.00 

2N38S6- 

1W 

^200 

1,25 

— » 

2N4427 

1W 

136-174 

1  25 

— 

2N559t 

2SW 

136^174 

13.50 

34  00 

2N5642* 

2QW 

30-200 

13.75 

34.50 

2N5ft4S 

4W 

407-512 

10.00 

— 

2N5S4« 

10W 

407-512 

12.00 

-r^ 

znaoao 

4W 

136-174 

6,25 

^— 

2N60ai 

1SW 

136-174 

7.50 

— 

2N60a2 

25W 

136-174 

S.90 

— 

2N6083 

30W 

136-174 

9,30 

24,00 

2N60d4 

40W 

136-174 
TMOS  FET 

11,75 

2S,50 

MRFtM* 

5W 

2  200 

$10.50 

— 

MRF137' 

30W 

2-200 

22.50 

— ^ 

MRFl3a'* 

3aw 

1.5-150 

35,00 

— 

MRF150" 

150W 

1,S-1S0 

60.00 

^ 

MRF1F2* 

80 

2-200 

85,00 

^ 

Sefected,  match&i  hnafs  for  Kenwood.  Yaesu, 
Icom.  AtiaSr  'Btc.  T&chntcal  assistance  and  cross- 
refe/ence  m formation  on  CD.  FT,  RF.  SRF.  SDP/Ns. 

QUANTITY  DISCOUNTS  AVAILABLE 
WE  SHIP  SAME  DAY  CO^DJVISA/MC 

INFQRMAirOl^  AND  CALF.  OADERS.  (619)  7440720 
CHITSIOE  CALIF.  ORDER  DESK:  8004541927 


RFPRRTS 

1320-16  Grand  Av«.,  5an  Marcos 
California  92069  |619)  744<Q728 


"When  You  Buy,  Say  73' 
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ARTER  *N*  BUY 


Individual  (noocommef cial)  ,.►*.*.,.,-, , 25«  per  m»A 

Pref}dyment  by  ci^ech  or  iTK>f>ey  ortSef  is  required  with  your  3d.  No  discounts  or 
eorrtmi^s^ora  are  avajlable.  Pleds«  make  your  paymeni  to  7^.  Rate^  for  multipile 
lfis«rtJons  are  available  on  request 

Adv9f1fSin{}  must  pertain  to  amateur  radio  iiroducis  or  servicer.  Mo  specJa! 
jayoutfi  4M  poai lions  are  possible  AJ(  advi&fttsing  copy  mu^E  be  submitted 
typ«wriiien  (double-spaced)  and  must  include  full  name  and  address.  Ckipy 
llmite^t  to  too  words,  maximum.  Count  only  words  in  tejtt.  Address,  frao. 

7!3  cannql  v^nfy  advertising  clairffs  a(nd  camiot  be  held  responsible  fof  claims 
ma<le  by  (hf*  advertiser.  Liability  wili  be  limited  to  making  any  necessary  correc- 
tions In  the  ne^xt  available  issue. 

Copy  must  be  received  in  Peterborough  by  the  5th  of  the  second  month 
preceding  the  cover  date. 

Make  checks  payable  to  ^5  Magazine  and  sefid  to:  Jim  Gray,  Adv^rtisino  De- 
partment, /3  Magazine,  fiO  Pine  St ,  Peterborough  (SfH  03456. 


MOBILE  IGNITION  SHIELDING^  Free  lilefa 
ture.  Esles  Engineering,  930  Marine  Drive, 
Pon  Angeles  WA  9B36Z  BIVB006 

MILITARY  TECHNICAL  MANUALS  for  old 
and  obsolete  equipment,  eo-page  catalog, 
S3 .00-  Military  Technical  Manual  Service, 
2266  Sena  sac  Ave..  Long  Beach  CA  dD8l5. 
BNB045 

QSLS  to  Mdef.  Variety  of  styles,  colors, 
card  stock  W4BPD  OSLs,  PO  Drawer  OX, 
Goniova  SC  29039  BNB2G0 

THE  DXTffS  MAQAZfltfE.  Up-t^^ate,  in- 
formative, mteiestrng,  Gompiied  and  edit- 
ed by  Gus  Browning  W4BPD.  OXCC  Hofwr 
Roll  Certificate  #4>  Send  for  f/s&e  sample 
and  subscription  information  today  PO 
Drawer  Ox:,  Cordova  SC  29039.  BNB2iSl 

COCO  OWN  Efts— Free  software  and  hard- 
ware brochure.  CoCoNuts.  POB  9866,  Saa 
Jose  CA  95157-0866.  BNB265 

CASH  PAlO  lor  traffic/speed  radar  equips 
ment.  Write  or  call:  Brian  R.  Esterman^  PO 
BOK  8141,  Norlhfleld  IL  60093;  (312}- 
251-3901.  Bf4B27i 

SSSSS  SUPER  SAVINGS  on  electronic 
parts,  components,  supplies,  and  comput- 


er accessories.  Free  40-page  catalog  for 
5ASE.  Qel  on  our  mailing  list.  BCD  Elec- 
tro, PO  BO)(  830119,  Richardson  TX  75063; 
(2t4J^69(>.1102.  BNB^ag 

RND  OUT  what  else  you  can  hear  on  your 
genera  I  iCOve^  age  tranisceive^  or  receiver. 
Join  a  shortwave  radio  tlst&nlng  clyb. 
Cofftplete  mlormaiion  Qt\  ma^or  North 
Amierican  cfubs  and  sample  newsletter. 
Si. 00.  Association  of  North  American 
Radio  Clubs.  1500  Bunbury  Drive,  Whittier 
CA  90601.  BNB310 

INDIVTDilAl  PHOTO  FACT  FOLDERS:  f1 
IQ  tt40a  $3.1X1  postpaid  AJL^  414  Chesl^ 
riut  Lane,  East  Meadow  NY  11554.  BNB312 

IMilA->lntematecmal  Mission  Radio  Asso^ 
ciatiofl.  forty  countries,  800  members. 
Assists  missionaries  with  equipment 
loaned,  weekday  net.  14.ZB0  MHz.  2:00- 
3:00  pm  Eastern.  0f other  fiernard  Frey,  t 
PryeF  Manor  Road,  l^rciimont  NY  1053B. 
BHB326 

ELECTRON  TUBES:  receiving,  transmit^ 
ting,  microwave. ,  .all  types  avallabJe, 
Large  inventory  means  next-day  shipment 
In  most  cases.  Daily  Electronics,  PO  Box 
5028,  Compton  CA  90224;  {213^774  1255. 
BNB330 


WANTED:  radios,  tybes  pre'l939  for  my 
collection,  Howard  Stone,  HCR3,  Bom 
418,  Deer  Rivef  MN  56636.  BNB332 

HAM  TRADER  YELLOW  SHEETS,  if\  our 
2*th  year.  Buy,  swap,  sen  ham  radio  geai 
Published  twice  a  month.  Ads  quJC)(iy  cir- 
tulate^r>o  tong  wait  fof  resutts,  SASE  tor 
sample  copy.  SI 0-00  for  or*e  yea/  {2A  is- 
sues].  PC  Box  366,  Wheatoo  IL  601^. 
BNB335 

RADIO  TRANSCRIPTION  DISCS  WANT^ 
£0,  Any  ^\^^.  speed.  VV7FI2,  eoK  F24  — 
WG,  Redmond  WA  98073-0724.  &N&347 

CABLE  CONVERTERS.  Lowest  price. 
Dealer  inquiries  accepted.  Quantity  dis^ 
counts.  Free  catalog.  P.G.  Video  Corp,,  61 
Gatcheil  St.,  Dept.  73,  Buffalo  NY  14212, 
BNd34d 

WANTED;  Regency  XL2Q00,  lO^channeJ 
HS-tez-MHz  trancajver.  or  Wilson 
WH2510,  Also  170aA  EPROMs.  PO  BoK 
929,  Blackaburg  VA  240SQ^0929;  {703)382' 
4456.  BNa377 

HI-MOUNO'  keying  mechanisms  niow  avail- 
able! Finest  and  most  extensive  line  of 
hand  keys,  mobile  keys  and  Iambic  pad- 
dles. Write  for  free  catalog.  Sky  wave  Ra- 
dio Systems.  Box  Q-1,  943  Boblett,  Blaine 

WA9a230.eNa37e 

TR-7  USERS— NB-7  noise  blanker,  new. 
S6S  ppd.  SL-300  CVU  fitter,  new,  $50  ppd. 
H&'7S  headset  l>y  Dr^e,  n<!w,  St4  ppd, 
Tony  Musero  KSUKW.  t£  1 51-27 ^&S9^. 
BNB3B0 

CABLE  TV  CONVERTERS  and  equipment. 
Plans  and  parts.  Build  or  buy.  Free  infor- 
mation. C  &  D  Bectronics,  626  Flowerdale, 
Dept  73,  Famdate  W^  4^20.  BNB383 

DIGITAL  AUTOMATIC  DISPLAYS  toi  FT- 

1019,  TS  520s^  Collins.  DraKe,  Swan, 
Heath,  and  all  others.  Six  1/2'  digits  in  a 
5 'wide  by  114 '-high  meial  cabinet.  SeneJ 
$1.D0  for  Information.  Please  be  specific, 
Grand  Systems,  Dept.  A,  PO  Box  ^77, 
Blaine  WA  98230.  Canadians  VE7LB. 
BNB365 

BURGLAR  ALARMS  ..Terrific  business 
opportunity,  Residential/'buBlness  sys- 
tems easily  learned.  Get  in  now.  We  will 


help  you.  Information  $2.00.  Security  Elec- 
trPnics  InternationaL  PO  Bok  U56-RG, 
Grand  Rapids  M!  49501  BKB386 

HAPPY  THANKSGIVING  from  all  the  iltle 
pilgrims  at  Junior  High  School  22  on  Man- 
hattan s  Lower  East  Side.  Sand  us  your 
QSL  today  and  we  may  send  you  our  QSL 
Of  The  Weefc  Award  {ust  in  time  for  sliow^ 
lfi>g  off  around  ihe  holiday  table.  Malt  t&- 
day  to  WB2JKJ.  eNa3B7 

QSL  CARDS:  100  f&r  S5.00.  500  for  SIg.OO. 
For  a  sample,  send  an  SASE  to  Ken  Hand 
WB2EUF.  PO  Box  706,  East  Hamplor^  NY 
11337.  BNB38S 

REPLACE  RUSTED  ANTENNA  BOLTS  with 
stainless  steel.  Small  quantities.  Free  cat- 
alog. El  wick,  Dept.  559.  230  Woods  Lane, 
Somerdale  NJ  06063,  BNB388 

MONITOR/CB  CRYSTALS,  10-24  pes,, 
Si. 50  each;  25-49  pes.,  S1.25  each;  50  and 
up,  $1.00  each.  Over  70O0  (n  stock.  Fully 
guaranteed.  Write  for  free  llsL  G  Jk  G  Com- 
munications, 6516  Main,  Stafford  NY 
14143.  BMB390 

COMPUTERIZED  BEAM  HEADING  and 
distance  printoul  from  youf  exaci  OTH  to 
all  caNsign  prefixes  worldwide,  Including 
over  200  US  and  Canadian  cities.  Send 
$1t.S5  to  G,  Miller  K7GFL.  3715  Brittle^ 
wood.  Us  Vegas  NV  89120.  BNB391 

DX  HEADING  MAPS  for  Beaton,  New  York 
City,  Philadelphia,  Baltimore,  Qetroll.  At- 
lania,  Chica^.  New  Orleans,  St  Louis, 
Dallas,  and  Los  Angeles.  11"  x  17',  £3,75 
ppd.  Specify  city.  Bill  Mass«y  W2HOJ,  PO 
Box  417,  Hainesport  NJ  Q809a.  BNB3&2 


6i&page  electron ic/computer  parts 
catalog.  Hosfelt  Electronics.  2610  Sunset, 
Steubenvllle  OH  43952:  {6T4)-264'6464. 
BNB393 

NEWr  CW  WORD^COPYrNG  COURSE! 
Complete.  Easy-to-learn.  OSO- Trainer™ 
Code  Course,  Includes  two  SO-mlnule  au- 
dio cassettes  and  complete  instruct iqns. 
Send  S1 6.95  (Indiana  residants  add  $Q.B5). 
Money- back,  satisfaction  guarantee  (less 
$2.00  shJppJrvg  and  handling).  Business- 
size  SASE  gets  free  information.  AVC  In- 
novations, Inc.,  Department  7C3,  PO  Box 
20491,  Indianapolis  IN  46220-0491. 
BNB3d4 


PoiNITESTS 


Roben  Baker  W82GFE 
15  Windsor  Or, 
Atco  NJ  0SO04 

ARRL  SWEEPSTAKES 

CW 

Starts:  2100  UTC  November  2 

Ends:  0300  UTC  November  3 

PHONE 

Starts:  2100  UTC  November  16 

Ends:  0300  UTC  November  17 

us  and  Canadian  stations  work  other 
US  and  Canadian  stations  using  1,B- 
through  £8- MHz  bands.  Operate  no  more 
than  24  of  the  30  hours  with  on/off  times 
noted  clearly  In  your  Fog.  Listening  time 
counts  as  operating  time.  Operating  cate- 
gories include  single  operator  and  multi- 
operator  with  a  single  transmitter. 

No  crossrrvode  contacts,  and  each  sla- 


t^  can  be  worked  only  once  regardless 
of  frequency  band.  A  transmitter  used  to 
contact  one  or  more  stations  may  not  sut>- 
Sequently  be  used  under  any  other  call 
during  the  contest  penod  (with  the  excep- 
llon  of  lamlly  stations  where  more  than 
one  caflaign  is  assigned  by  FCODOQ, 
One  operator  may  not  use  more  than  one 
calt^ign  from  any  given  location  during 
the  contest  period.  The  use  of  two  or  more 
transmitters  simitUaneously  Is  not  al- 
lowed. 

EXCHANGE: 

Consecutive  serial  number^  precedence 
(A  II  you  run  160  Watt  output  or  less,  B  if 
more  than  150  Watts),  your  call  sign,  check 
(last  two  digits  of  the  year  you  were  first 
licensed),  and  your  ARRL  section. 

SCORfWG: 
CPunt  2  points  fof  each  completed  2^ 


CA 

Nov  2-3 

LENDAR 

ARRL  Sw#ftpstakes-CW 

Nov  2-3 

ARRL  EME  Competition— Pirt  1 

Nov  2-3 

IRA  Contest 

Nov  9-10 

Otiawsrt  QSO  Party 

Nov  9-11 

CO  WE  ConttsI 

Nov  IQ 

Inttnutlonil  OK  DX  Contest 

Nov  16-17 

VK  Vervus  The  Worid  CW  QRP  Contast 

Nov  Ift-IT 

ARRL  Sweepstakes— Phone 

Nov  2^24 

ARRL  EME  Competition— Part  2 

Dec7-S 

ARRL  leO-Mflter  Contest 

09C14-1S 

ARRL  10- Meter  Contest 

Dec  2e-Jan  1 

QRP  Winter  Sports-CW 

Jan  11 

73  40- Meter  Wortd  SSB  Championship 

Jan  11-12 

Hurtling  Lions  in  The  Air  Contest 

Jan  12 

73  TS-Meter  WoHd  SSB  Championship 

Jan  ia-l9 

73  leO-Metef  World  SSB  Championship 

Jan  2S 

73  15-MHter  World  SSB  Championship 

Jan2« 

73  20-Mater  World  SSB  Championship 

way  QSO.  Multipliers  are  each  ARRL  sec- 
tton  plus  VEEfVYl  (74  maximum}.  KP4, 
KVAtKPZ.  and  KG4  stall dns  are  in  the  West 


Ir^^  sectton,  while  KHIS  and  other  US 
possessions  In  the  Pacific  count  as  ihe 
Pacific  section,  Rnat  score  Is  OSO  points 
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RESULTS 


ANTENNAS  USED  (%)  IN  THE  4a-METER  CONTEST 


K3TUP,  4Qmet&r  muiti-op  champion 
tor  the  third  consecuUve  ye^r. 


40-meter  DX  swgie-op  champion 
DJ3HJ, 


i&e2 

1&63 

1964 

1385 

VE6DX 

KC5NQ 

KE5CV 

KE5CV 

N9NB 

KSTUP 

K3TUP 

K3TUP 

YV5ANE 

4M3AZC 

KD7P^KH2 

DJ3HJ 

I4YN0 

I5NPH 

f4KDJ 

I4KDJ 

KE5CV,  K3TUP,  I4KDJ,  AND  DJ3HJ: 
1985  WORLD  40-METER  SSB  CHAMPS 

This  has  been  ao  unbelievable  year  on  40  rrTeters.  The  defending  nnulti-op 
WorJd  ChampionSp  K3TUP  and  crew,  captured  thek  third  consecutive  title.  F!a- 
turning  World  Charrtplon  KE5CV  scored  a  decisive  victory  in  the  single-operator 
class. 

DX  Station  I4K0Jh  vying  fof  Its  second  world  title  tn  the  multi-op  category, 
managed  to  outscore  tts  nearest  competitor  by  nearly  three  to  one.  Earning  hJ8 
hrst  World  Championship  for  the  single-operator  class  was  DJ3HJ  from  West 
Gemiany. 

Whew,  what  talent.  These  stations  are  not  to  be  denied  their  place  on  the  40- 
meter  Honor  PoH. 

40- Meter  World  Champions 

W/VE  Single  Op 
W/VE  Multi-Op 
DXSingfeOp 
DX  Multi-Op 

Multi-band  contests  are  won  or  lost  on  40  meters.  Top  contesters  openly  admit 
that  a  respectable  4(>-meter  operation  will  spell  the  difference  between  first,  sec- 
ond, and  third  place.  Is  it  any  wonder  that  the  40'meter  single-band  event  has 
become  one  of  the  most  popular? 

In  the  Single-operator  cJass,  only  4  contacts  separated  KE5CV  and  K4XS  at 
the  finish.  Mu I tipJiers  decided  the  overall  winner.  KE5CV  had  56  states/provtnces 
and  47  DX  countries  to  acquire  a  total  of  103  multipliers-  Totaling  91  multipliers, 
second-place  station  K4XS  worked  53  states/provinces  and  3fl  DX  countries. 

DJ3HJ  won  DX  singie-op  honors  by  working  316  Qs,  only  7  WfVE  multipliers, 
and  a  whopping  S4  DX  countries.  This  multiplier  total  was  more  than  hrs  nearest 
competitor,  Alasl*tan  station  KL7U,  could  muster.  While  KL7U  worked  20%  more 
stations  than  the  champion,  propagation  just  did  not  provide  the  overwhelming 
DX  totaf  yielded  by  the  West  German  station. 

Multiop  competition  has  never  been  greater.  The  crew  ai  K3TUP  set  a  new 
Worid  QSO  Record  wttli  1381  QSOs  in  the  24-hour  contest,  surpassing  last  year's 
record  of  1214.  K3TUP  literal  ly  walked  away  with  their  third  World  Championship, 
Second-pi  ace  finisher  KYfi^S  was  one  short  of  matching  KSTUP's  multiplier  total 
of  84.  They  could  not,  however,  make  up  the  difference  of  242  Qs- 

World  Championship  recognition  seems  to  be  due  our  friends  in  Italy.  As  the 
preceding  chart  iilustrates.  the  DX  muiti-op  title  tias  gone  to  an  Italian  station 
since  the  beginning  of  this  event.  1385  Worid  Champion  I4KDJ  Is  an  example. 
This  Is  the  second  time  this  station  has  been  awarded  top  honors  for  this  contest 
category! 

Championship  competition  breeds  new  world  records.  Let's  take  a  look  at 
QSO  records  for  each  operator  class: 

World  40- Meter  QSO  Records 


s 

ingle  Operator 

KE5CV 

1985 

1,200 

K4XS 

1985 

1,196 

W1WEF 

1984 

1^042 

KE5CV 

1984 

1,020 

NevK 

1985 

1,012 

KE5IV 

1985 

1,009 

VE5DX 

1982 

972 

KE5IV 

1984 

^53 

NC2V 

1965 

931 

K9EC 

1985 

915 

Multl  Opera  tor 

K3TUP 

1985 

1,381 

K3TUP 

1983 

1,214 

K3TUP 

1984 

1.196 

N4DD3 

1965 

1,151 

KYISS 

1965 

1,139 

K8ND 

1963 

1,129 

N9N8 

1962 

1,093 

W2ZQ 

1965 

1,064 

K9EC 

1984 

1,008 

WA4JXS 

1985 

990 

As  usual,  Canadian  muttipflers  were  at  a  premium.  Too  bad  the  VEs  don*t  sup- 
port IhEs  championship  event  more  than  they  do.  Stations  with  50  or  more  states 
and  provinces  to  their  multiplier  credit  include:  WA4JXI  (57),  K5L20  ^56),  KE5CV 
(56),  K0HA  (56),  N6YK  (55),  K3TUP  {55),  KY0S  {55),  KS90  {55},  N4DDS  (54),  NC9F 
(53).  WA6PVA  (53),  K4XS  (53),  KE5IV  {53),  K3EC  (S3),  N9GT  (53),  N8CXX  (53),  NC2V 
(52),  KA1GG  (52).  VESIV^FP  (52),  WB7APW  (52),  WD5GSL  (52),  KB0C/9  (51),  AE5H 
(51),  W4TMR  (51),  W2ZQ  (51),  W9UCW  (50),  K1KJT  (50),  and  KOI F  (50). 

Stations  with  30  or  imore  OX  countries  include;  DJ3HJ  (84).  I4K0J  (65),  I4AVG{48), 
KE5CV  (47),  K4XS  (38),  N6YK{3a).  WA4JXi  (32),  KE5IV  (30),  and  K3WGFL/VP2  {30). 

As  we  looked  over  the  contest  entries,  we  thought  it  would  be  Interesting  to 
note  the  various  antenna  combinations  being  used  in  this  event: 


33 

inverted  vee/dipole 

15 

Vertical 

12 

2-element  yagi 

9 

3-element  ya^i 

8 

4-element  yagi 

5 

Deft  a  loop 

4 

Longwire 

3 

!4-wave  sioper 

3 

1^-wave  sioper 

3 

Wire  beam 

2 

2'eiement  quad 

Z 

Phased  vertical 

1 

Log  periodic 

Reviewing  the  antenna  survey,  we  can  see  a  definite  trend  toward  more  so- 
phisticated arrays.  While  inverted  vees  and  dipoies  remain  the  owerali  main- 
stays, the  monobander  appears  to  be  a  must  if  you  want  to  he  in  the  top  fivef 
f^KESC^^  catiecf  me  the  other  evening  and  convinced  me  to  rep  face  the  2  element 
with  a  third  rod!  Guess  what?  He  and  t^£dt  were  right:  it's  worth  it^—KBJC}. 

Have  you  ever  asked  yourself  what  makes  a  championship  station?  We 
thougiit  we'd  share  the  descriptions  of  this  year's  top  five  stations  In  each  op- 
erator class.  Of  course,  it  doesn't  hurt  to  have  a  seasoned  operator  at  the  helm 
either: 


Single  Dp: 

KE5CV 

TX 

TS'930 

Alpha  76PA 

4-ei  KLM,  wires 

K4XS 

FL 

TS-930 

Alpha  78 

4-el  KLM,  inverted  vee 

N6YK 

CA 

TS-930 

Alpha  77D 

4^el  KLM 

KE5iV 

TX 

TS-930 

Alpha  77D 

4-el  KLMs  stacif^ed 

NC2V 

NJ 

TS-930 

TL-922 

4-ei  KLiy: 

Multi-Op: 

K3TUP 

PA 

T&-930 

Alpha  77D 

4-ei  KLM,  djpole 

WA4JXI 

FL 

TS-830 

TL-922 

2-ei  yagi,  sioper 

N4DDS 

TN 

FT902DM 

Drake  L-7 

LongwJre 

KS90 

IL 

IC-751 

fC-2KL 

3^i  KLM 

I4KDJ 

Italy 

TS-930/ FT- 
901 

Piiased  verticals 

Note:  KY0S  was  second-place  multi-op  but  we  do  not  have  his  station  desorip^ 

tion. 

On  betialf  of  our  40-Meter  Contest  chairman,  Dennis  Younker  NE6i,  I  want  to 
thank  all  those  who  participated  in  this  year's  event.  Many  of  you  didn't  turn  In 
an  entry  and  that's  unfortunate.  If  you  had,  perhaps  you  coald  have  earned  a 
contest  award.  Please,  next  year,  )ust  Iske  a  few  moments,  put  together  your 
entry,  and  send  it  in.  You'll  be  giad  you  did, 

Speai^ing  of  next  year,  the  1966  40'Meter  World  Championship  Contest  is 
scheduled  for  0000-2400  UTC,  January  11,  1986.  The  rules  are  already  printed 
and  available  right  now!  This  year  we  have  a  special  address  for  ALL  CONTEST 
RULES  AND  FORMS,  if  you  inquire  about  one  contest,  you'll  receive  rules  and 
forms  for  all  our  single-band  events.  Send  an  SASE  to:  196^  Contest  Ri/fes  and 
Forms,  Biity  Maddox  KA3JJKf3,  11 62  Bay  view  Vists  Drive,  Annapoiis  MD  21401, 

Though  many  of  you  were  not  able  to  earn  an  award,  you  made  achievements 
In  other  ways  I  hope.  Perhaps  you  contacted  that  50th  state  or  added  another  DX 
country  to  your  totals.  You're  ail  worthy  of  honorable  nrtention  and  we  appreeiate 
your  dedication  to  this  annual  contest  Please  asl<  your  friends  to  join  us  in  the 
1986  contest-  Thank  you  for  your  support  and  see  you  on  AQl—Biif  Gosney  KE7C. 


KA2IEU 
fW2ZQ  op) 
H3BJ 

(KSTUPop) 
N4DDS 

N4GTU 

W4TMR 
K4VK2 

WD5GSL 


WASIYX 

KC7PA 

Neceo 

N9DHX 
NC9F 
NeCLV 
VE3MFP 


40- Mater  Soapbox 
L&arned  every  dirty  trick  we  know  from  W3eGN!  Hi,  Hi, 

Exceffent  way  to  get  away  from  XYL  after  a  New  Year's  hang- 
over. 

Lost  30  minutes  of  operating  time  handling  emergency  traffic 
for  WA3TAI  and  the  NTS. 

Great  contest  with  excellent  propagation  here  on  the  East 
Coast. 

Always  a  great  contest,  i'm  looking  forward  to  next  year. 
Amp  burned  up.  Blew  flames  out  and  continued  runn]r>g  bare- 
foot. (Ed.  not^:  Taik  about  dedication (^ 

Why  would  two  otberwise  normal  guys  spend  ten  hours  in  an 
uninsulated  trailer  (ham  shack)  in  the  middle  of  a  cow  pasture 
just  to  freeze  their  buns  off?  To  operate  the  40-Meter  World 
Championship,  that's  why' 

Record  snowstorm  here  began  about  0600Z  and  provided  con- 
siderable  distraction  for  the  remainder  of  the  contest. 
Doubled  last  year's  score.  Daytime  activity  was  way  up  this 
year. 

Had  lots  of  fun.  No  bowling  next  year  so  I  can  devote  ail  my 
time  to  the  event. 

Enjoyed  working  Oregon  and  Arizona  for  the  first  time  operating 
QRP. 

24-hour  format  Is  great.  You  can  operate  a  contest  and  still  have 
a  weekend. 

First  time  in  the  contest.  Had  a  great  time.  See  everyone  again 
next  year 

High-tension  wires  (300  kV)  400  feet  away  started  to  arc.  What 
a  noise  level  J 
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times  the  number  of  ARRL  sections  ^plLJs 

veaA/Yi). 


FREOUENCtES: 

CW 

NQVfce 

Phone 

IflOO-ISIO 

1855-1865 

3650-36S0 

3710 

3850-3950 

7050-7100 

71*10 

7200-7250 

14050-14100 

14250-14300 

21050-21100 

21110 

31300-21400 

28050-28100 

28110 

28550-28650 

AWARDS: 

Certtticates  to  the  top  single-operator 
CW  and  phone  scorers  In  both  the  A  and 
B  categories  in  each  ARRL  sectjon,  and 
the  lop  mijlt^-operator  entry  in  each  ARRL 
division/ 

ENTRfE^: 

Contest  forms  (lOQ  sheets,  summary 
sheet,  dupe  sheet)  are  available  from 
ARRL  headquarters  tor  an  SASE.  Otficiai 
forms  are  recommended.  Any  entry  ciaim- 
Ing  more  than  20O  OSOs  must  submit  du- 
plicate ctiecking  sheets.  Incomplete  or 
tate  entries  will  be  classified  as  check 
logs.  Logs  should  include  dates,  OSO 
times,  exchange  sent/received,  band,  and 
mode.  Postmark  your  entry  for  either 
mode  by  December  21st.  Send  to  ARRL, 
225  Main  Street,  Newington  CT  0611 1. 

Each  entrant  agrees  to  be  bound  by  the 
provisions  as  well  as  the  intent  of  the  of- 
ficial ARRL  rules,  the  regulations  oJ  his  li- 
censing authority,  and  the  decisions  of 
the  ARRL  Awards  Committee,  Usual  dis- 
qualification rules  apply. 


ARRL  INTERNATIONAL 

EME  COMPETITION 

Novsmb^r  2  and  November  Z 

November  23  and  November  24 

Full  48'hour-UTC  period 

each  weekend 

The  obiect  of  this  contest  is  to  estab]isr> 
two-way  communications  via  the  earth 
moon-earth  path  on  any  authorij.ect  ama- 
teur frequency  above  50  MHz.  Fixed  or 
portable  operation  is  permitted.  However, 
stations  operating  outside  their  traditional 
call  areas  must  indicate  the  caJi  area 
being  used.  Stations  may  be  worked  only 
once  per  band  regardless  of  which  week- 
end contest  period. 

Contacts  may  be  on  GW  or  SSB  but  only 
one  signal  per  band  Is  permitted.  Any 
transmitter,  receiver  or  antenna  used  to 
contact  one  or  more  stations  under  one 
callsign  may  not  be  used  under  any  other 
callsign  during  the  contest  e^^cept  for  fam- 
Ify  stations  where  more  than  one  call  lias 
b@en  issued,  in  that  case,  contacts  am 
valid  only  if  tine  second  catisign  is  used  by 
a  different  operator 

There  are  no  specific  minimum  terres- 
trial distances  for  contacts  as  long  as  all 
communications  are  copied  over  the 
moonbounce  path,  regardless  of  how 
strong  or  weak  a  neafby  station's  terres- 
trial signal  may  be. 

Operating  categories  are  broken  down 
into  single  and  multjband  single  operator, 
multi-operator^  and  commercial  equip- 
ment stations,  Singie-operator  stations 
must  use  only  one  person  for  all  operating 
and  logging  functions^  equipment  adjusl- 
menti  and  antenna  alignment.  Singl;e-band 
single-operator  entries  on  50,  144,  220, 
432,  and  1^6-and-up  categories  will  be 
recognized  in  awards  offered.  Contacts 
may  be  made  on  any  and  all  bands  without 
jeopardizing  single-band  status.  Such  ad- 
ditional contacts  are  encouraged  and 
should  be  reported. 

Multi-operator  stations  are  those  sta- 
tions using  two  or  more  persons,  includ- 
ing neighboring  amateurs  within  one  call 


1985  RESULTS 

40-Mater  World  SSB  Championship  Contest 

indicatad  a^e  call  sign.  QTH,  OSOs,  states/provinces  workad,  DX  worked,  and  totai  score, 

**  World  Champion  '  State,  Provincial,  or  Country  Champion 


1 


Two-tfme  40-meWf  sfugte-op  champion  KE5CV. 


WA/E  Single  Operator 

**KE5CV 

TX 

1,200 

56 

47 

704,620 

*   K4XS 

FL 

1,t96 

53 

38 

567,840 

*   N6YK 

CA 

1,012 

55 

36 

539,400 

'   KE5IV 

TX 

1,009 

53 

30 

443,635 

'   NC2V 

NJ 

931 

5a 

20 

344,520 

•   K(&HA 

HE 

S13 

66 

24 

338,000 

'   K9EC 

m 

915 

53 

15 

317,5&0 

*   KA1QG 

MA 

804 

52 

21 

303,630 

K1KJT 

MA 

77B 

50 

15 

257,725 

KQ1F 

MA 

739 

50 

13 

236.565 

■    N9GT 

IN 

767 

53 

6 

236,375 

'  VE3MFP 

ONT 

479 

52 

31 

227,420 

*  NfiCXX 

Ml 

600 

S3 

13 

202.620 

KBCCyS 

IN 

612 

51 

13 

200,960 

•   AE&H 

MS 

480 

51 

7 

142,680 

K4VSK 

FL 

454 

49 

11 

I39,ao0 

-   N4JII 

TN 

552 

47 

2 

137,200 

*  W87APW 

AZ 

403 

52 

9 

132,370 

■  W4TMR 

HC 

387 

51 

11 

124,000 

*  muBD 

PA 

477 

44 

2 

110,400 

-    WA1BBB 

NY 

470 

44 

2 

108,330 

KBJM 

Mi 

424 

46 

4 

107,000 

'  W1WEF 

CT 

420 

49 

1 

105,250 

-^  AK1A 

NH 

388 

41 

11 

103,740 

KV0i 

NE 

391 

49 

2 

100,215 

'   KD0HY 

lA 

349 

49 

7 

99,680 

'   KA1SR 

R1 

354 

44 

10' 

98,820 

'   N4KWX 

VA 

387 

45 

4 

96.040 

KBBAC 

IL 

316 

48 

10 

95.410 

KI4XB 

GA 

341 

46 

5 

88,230 

NF4F 

TN 

361 

42 

3 

81,900 

KC7PA 

UT 

299 

43 

7 

77.000 

KD7SP 

NV 

266 

44 

10 

75,330 

W5i  IE 

hJM 

257 

44 

11 

74,800 

WA6FGV 

CA 

317 

39 

4 

69,445 

KB9S 

Wl 

268 

44 

6 

68,500 

NS5Z 

LA 

258 

44 

5 

64,435 

W6aKX/4 

GA 

192 

43 

12 

61  ;600 

W3ARK 

PA 

281 

30 

1 

34,990 

HB9P 

IN 

233 

41 

1 

48,935 

KDSPT 

WV 

172 

42 

4 

47,840 

WA2HFt/ffl 

MN 

215 

38 

4 

45,990 

WBfflBHF 

lA 

186 

45 

3 

45,120 

K87M 

WY 

211 

39 

2 

43,665 

WA2YLY 

NJ 

182 

38 

5 

42,075 

AF1T 

NH 

200 

36 

4 

41,000 

VF7YU 

QUE 

160 

40 

7 

39,480 

N5HFfl 

TX 

153 

42 

4 

37,260 

KS7T 

MT 

157 

40 

4 

35,860 

KB7WN 

WY 

166 

41 

1 

35,070 

WA5IYX 

TX 

134 

40 

8 

34,560 

WOIZV 

CO 

143 

44 

2 

33,350 

AG0M 

ID 

139 

37 

6 

31.175 

NaCLV 

KS 

132 

42 

1 

28,595 

N8CED 

Ml 

124 

43 

2 

28,350 

NE6I 

CA 

125 

37 

5 

27,300 

KB6ATI 

CA 

179 

25 

3 

25,480 

WOlSfGB 

MN 

117 

40 

2 

24,990 

KB8KW 

WV 

117 

41 

1 

24,780 

W4WU 

FL 

112 

39 

4 

24,725 

VE2DTI 

QUE 

104 

41 

4 

24,526 

W8VEN 

WV 

111 

37 

5 

24.360 

N8BJQf6 

GA 

104 

30 

9 

23,400 

NE2W 

NY 

93 

30 

11 

22,260 

N5AFV 

OK 

107 

38 

2 

21.800 

VE1BDT 

NS 

114 

33 

3 

21,060 

KBKUH 

Ml 

100 

36 

2 

19,380 

N4GTU 

VA 

93 

35 

1 

16,920 

W3S0H 

VT 

100 

30 

1 

15,655 

WK4F 

FL 

76 

31 

6 

15,355 

N4TG 

TN 

105 

29 

0 

15.225 

N4UH 

NC 

76 

32 

3 

14,000 

W4TWW 

3C 

58 

36 

e 

13,440 

area  but  with  EME  facilities  tor  different 
bands  ori  different  leani  memtjers'  prem- 
ises, as  lon^g  as  no  two  are  more  than  50 
kvn  {30  miles)  apart.  Multi-operator  neigh- 
bo  rliood  groups  cannot  use  ttie  same  caii- 
signs  at  each  location;  all  calls.  mvIII  oe 
listed  in  llie  resuUs. 

Stations  using  equipment  ttiat  is  not 
amateur  {such  as  a  disl<  antenna  for  lab 
eqjiprnent  owned  by  an  institution  or  gov- 
ernment agency)  will  have  XUm  scores 
listed  separately  in  this  category, 

EXCHANQE: 

For  a  valid  contact,  each  station  must 
send  and  receive  both  call  signs  snd  a  sig- 
nal report  in  any  nriutualiy  understood  fcf- 
mat  plus  a  complete  acKnowiedgernent  of 
the  calls  and  report,  F^rtial  or  Incomplete 
QSOs  should  be  indicated  In  your  log,  but 
not  tor  contest  credit 

SCORING: 

Each  contact  counts  100  points,  Multi- 
pliers are  each  US  s3:ate  and  Canadian  call 
area,  plus  each  DXCC  country  w^rorKed  on 
each  band.  Final  score  (s  the  sum  ot  the 
QSO  points  times  the  total  multipliers 
from  all  bands. 

AWARDS: 

Certificates  wHI  be  issued  to  the  top  five 
stations  wo  rid  wide  in  each  entry  category. 
Additional  awards  will  be  issued  where 
significant  achievement  or  competition  is 


evidenced.  In  addition,  each  station  that 
successfully  completes  at  least  one  EME 
contact  during  the  contest  period  will  re- 
ceive a  certificate  commemorating  that 
achievement. 

ENTRIES: 

All  entries  must  be  postmarited  no  later 
than  30  days  after  the  contest  and  must 
include  complete  log  data.  Your  summary 
sheet  shouid  show  a  band-to- band  break- 
down of  QSOs  and  multipliers  and  include 
details  of  your  station  setup  and  a  ptioto. 
Usual  disqualification  rules  apply.  Ad- 
dress entries  to  ABHL  Headquarters  at 
225  Main  Street,  Newington  CT  061 11, 


I  PA  CONTEST 
CW— November  2 

0600-1000,  1400-1800  UTC 
SSB— November  3 

0600-1000,  1400-1800  UTC 

Sponsored  by  the  International  Pot  Ice 
Association  to  enable  participants  to  work 
for  the  SherloGlt  Holmes  Award  and  tro- 
phy. The  contest  is  open  to  ail  radio  ama- 
teurs and  SWLs  the  first  weekend  in 
November  each  year.  Entry  classes  in- 
clude single-  and  mu  III -operator  stations 
as  well  as  SWLs.  Use  all  bands  from  80  to 
10  meters  {without  WAHG  bands).  Each 
station  may  be  worked  once  per  band. 


EXCHANGE: 

RSfT).  QSO  number.  "iPA"  if  I  PA  mem- 
ber,  and  stale  tor  USA  stations. 

FREQUENCIES: 

CW— 3575,  7025, 14Q75.  21075,  2B075. 
SSB— 3650,  3775,  3S00,  7075.  7100, 
14295,21295,28575, 
All  frequencies  ±25  kHz. 

SCORiNG: 

Every  completed  QSO  counts  one  point, 
or  five  points  if  with  an  IPA  member  or 
club  station.  Multipliers  are  the  number  of 
DXCC  countries  and  US  states  where  IPA 
members  are  worked.  Final  score  is  QSO 
points  per  band  muitiplied  by  mulitplier. 

AWARDS: 

Certificates  to  ttie  three  highest  scoring 
stations,  both  member  and  nonmember, 
amateur  and  SWL  Any  radio  amateur  ful- 
fiiling  the  conditions  ot  tfie  SberiocK 
Holmes  Award  or  trophy  may  apply  with 
the  contest  iog  sheet  without  a  GCR  list. 
However,  each  SHA  and  SHT  requires  the 
normal  award  tee. 

ENJRfES: 

Entries  must  t?e  postmariced  no  later 
than  December  31  and  addressed  to:  An- 
ton Kohten  DKSJA/DKQIPA,  PO  Box  40  01 
83,  D'1452  Kempen  1,  West  Germany.  Offi- 
cial contest  logs  are  ava liable  from  the 
same  address  for  2  IRCs. 
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N9DHX/QRP    JN 

K2SCV/5  TX 

W^LYN 

NJ8L 

WA8QLF 

Kecv 


Nsey 

N&AXA 

KY9F 

KA9GHT 


IL 

OH 

OH 

Ml 

CA 

OH 

IL 

VT 


76 
66 
49 
42 
38 
29 
30 
21 
18 
10 


35 

27 
23 
17 
18 
1S 
16 
12 
7 
5 


DX  Single  Operator: 

*'DJ3HJ  West  Germany 

*  KL7U  AlasKa 

*  K3WGR/VP2MMontserrat 


14AVG 

ftdty 

KF7aKL7 

Alaska 

WSJEA 

Venezuela 

EA3GCN 

Spain 

KF6M,EyDU2 

Philippines 

HR1FC 

Honduras 

ZF2G0 

Cayman  Islands 

4U1UN 

UNHQ 

{HS9flS) 

AHSFL 

HawaEf 

YU3CK 

Yugosiavia 

LZ1KKA 

Bulgaria 

YV6BTF 

Ven&zueia 

LX1RQ 

Luxembourg 

JL1MWI 

Japan 

G3GUP 

England 

YU4EZG 

Yugostavia 

JA9YBA 

Japan 

(JA9VDA) 

G4XTM 

England 

FE68VB 

France 

JE4VVM 

Japan 

CTITM 

Portugal 

OZ3ZK 

Denmark 

EA3PE 

Spain 

HL4CAE 

Korea 

EA3ELM 

Spain 

LZ1KOZ 

Bulgaria 

FE0WE 

France 

OK3YK 

CzachosJovaKfa 

JH1IAQ 

Japan 

Rft3CEF 

Netinerlands 

DL8AAM 

West  Germany 

JA2BNhJ 

Japan 

JE1ARQ 

Japan 

0 
6 
4 
4 
0 
3 
1 
0 
1 
0 


13,300 

11,880 

6,615 

4,830 

3,420 

3,360 

2,635 

1.260 

720 

250 


316 
392 
368 
183 

417 
142 
136 
20O 
161 
128 
131 

116 
8S 
84 
62 
82 
78 

n 

57 

m 

35 
34 
34 
28 
29 
55 
25 
20 
22 
23 
16 
12 

a 

a 

8 


7 
34 

47 

1 

1 

36 

9 

4 

37 

42 

34 

23 

0 
0 
28 
0 
B 
0 
0 
7 

0 

15 
6 
0 
0 

0 
0 
0 
0 
0 
0 
4 
D 
0 
D 
3 


84 

21 

30 

48 

13 

19 

27 

20 

5 

4 

3 

9 
24 
21 
12 

19 
15 
17 
20 

10 

16 
10 
15 
13 
14 
13 

6 
13 
12 

9 

9 

B 

5 

6 

5 

2 


284,375 

187,000 
176,715 
89,180 
58,310 
48,950 
47,340 
45,960 
34,860 
30,590 
24.790 

20,480 
20,200 
17,640 
16,800 
15,580 
13,110 
12,070 
11,400 
10,370 

B,480 

6,375 

5,670 

4,420 

3,920 

3J70 

3,300 

3,250 

2,400 

1,980 

1,035 

1,630 

600 

480 

400 

275 


OZ3KE 

Denmark 

6           0          3 

JH3DEJ 

Japan 

3           0         3 

WA/E  Multi  Oporatof 

'*K3TUP 

PA 

1381 

55 

29 

597,240 

'   KY0S 

CO 

1,139 

55 

28 

512,940 

■  WA4JXI 

PL 

990 

57 

32 

468,585 

*   N4DDS 

TN 

1,151 

54 

12 

385,770 

'    KS90 

IL 

946 

S5 

22 

374,990 

*  W2ZQ 

NJ 

1,064 

51 

15 

359,700 

'   WD5QSL 

TX 

905 

52 

21 

342,005 

K5i-ZO 

TX 

747 

56 

26 

333,330 

NC9F 

IL 

907 

53 

IS 

332,635 

•  WA6PVA 

OR 

701 

53 

21 

280,090 

W9UCW 

»L 

559 

50 

16 

190,740 

*    N4FKF 

iN 

363 

48 

5 

97,520 

*   WABHflH 

CA 

183 

43 

11 

52,110 

DX  Multi-Operator 

**f4KDJ 

rtaiy 

490 

2 

65        327,630 

'  VKSIR 

Auslraiia 

285 

25 

25        128,750 

JA7yFB 

Japan 

92 

15 

23          19,075 

JA2YKA 

Japan 

25 

5 

9            2,870 

180 
90 


MulfiOp  Parti 
W2ZQ 

K3TiJP 

N4DDS 

N4FKF 

WA4JXI 

WDSGSL, 

K5LJO 

WA6HRH 

WA6PVA 

WC9F 

KS90 

W9U0W 

KYiaS 

i4KDJ 

JA2YKA 

JA7VFB 

VK61R 


cipants 

KA2iEU,  N2FFA,   KD2EZ,  WA2JZF,  KD2JA,  N2GBL,  WB2tQV. 

KBIBD.  KB2NB,  WB2REM,and  Karen, 

K3TUP,  KB81Z,  N3BJ 

N4C>DS,  N4DRL,  KA5TAG,  WB9TKS,  KASGAF,  WA4\n"Z 

r^4FKF,  KA90RM 

WA4JXI,  WA4SV0,  K«00 

WD5GSL,  WB0TEV,  WD5ABC 

K5LZ0,  KA5SBS 

KG6JC,  KG6vJE,  N6KUY 

WA6PVA.  NJTT.  N7PGO 

NC9F,  N9EEO,  WB9IPW 

KS90,  NB9T,  KA9DVY 

WB9NUL,  WA9MA0 

KY0S,  AmO,  mBBhA 

I4KDJ,  f4JMY,  i4Y$S,  i40UT,  i4ZNU,  I4USC 

JF2DQJ,  JR2GMC,  JA9$$Y,  Ji2WPL,  and  Mr,  Asano 

JE7MU,  JHOQNT,  JNlRON,  JR7JUU,  JR7GYC 

VK6iR,  VK6DU 


Check  Legs:  KW2J,  K5GN,  NOBQW 

Disqusiified:  (late  lops)  Y32KE,  Y37RA,  Y54TA,  Y23TL,  Y43UC,  Y23YK,  Y34K;  (ex^ 
cessive/incompiete  entries)  KAQQFY/4,  K9JNB,  i<A4MTK,  WA4BSN,  WB0WHB; 
(excessive  duplicates)  WR4F 


DELAWARE  QSO  PARTY 
Starts:  1700  UTC  November  9 
Ends:  2300  UTC  November  10 

Sponsored  by  the  Dei  aw  are  ARC-  Sta- 
tions may  be  worked  once  per  band  and 
mode  for  QSO  and  muUlpMer  credits. 

(EXCHANGE: 

QSO  number  f^S(T),  and  Delaware 
coonty,  ARRL  section,  or  country. 

FREQUENCiES: 

CW— 1605,  3570,  7070,  14070,  21070, 
28070. 

SSB— 1B15,  3975,  7275,  14325,  21425, 
28650, 

NovEce— 3710,  7120,  21120,  28120, 

SCORING: 

Delaware  stations  sGOr&  1  point  per 
QSO,  Muitipiy  total  by  the  number  of 
ARRL  sections  and  DX  countries  worKecf, 

Others  score  5  points  per  Delaware  sta- 
tion worked.  Multiply  totat  by  the  number 
of  Delaware  counties  worked  on  each 
band  and  each  mode  (maximum  of  36  mul- 
tipliers poesibie). 

ENTRIES  St  AWARDS- 

Appropfiate  awards  will  be  given  to  the 
lop  scorers,  in  addition,  a  certificate  to  all 
stations  worlting  all  three  Delaware  coun- 
ties.  If  you  work  all  three  counties  and 
want  the  WDEL  Award,  send  two  22-cent 


stamps  and  an  address  iabel.  Mail  ^ogs  by 
December  IE  to:  Charlie  Soul  ley  AE3H, 
103  E.  Van  Buren  Avenue,  New  Castle  DE 
19720.  Send  an  SASE  for  a  copy  of  the  re- 
sults. 

CO  WE  CONTEST 

1900  UTC  November  9 

to  0500  UTC  November  11 

Th  is  contest  is  open  only  to  present  and 
ret  J  red  employees  of  Bell  Operating  Com- 
panies, Western  Electric,  AT&T,  and  sub- 
sidiaries of  ATSiT.  For  logs  and  complete 
rules,  contact  your  ^ocai  Inter  works  coor- 
dinator or  Warren  Coleman  WD4IV|IT,  AT&T 
Technoiogies,  6701  Roswell  Road,  Atlanta 
GA  30328;  (404)-257-7394  (work). 


INTERNATIONAL 

OK  DX  CONTEST 

Starts:  0000  UTC  November  10 

Ends:  2400  UTC  November  10 

Participating  statrons  work  stations  of 
other  countries  according  to  the  official 
DXCC  country  list.  Contacts  between  sta- 
tions of  the  same  country  count  only  for 
muitipiJers  but  have  no  QSO  point  vaiue. 
Each  station  may  be  worked  once  on  each 
band.  Use  all  bands,  160  through  10  me- 
ters, on  phone  or  CW.  Crossband  or  cross- 
mode  contacts  are  not  valid.  Operating 


categories  include:  A— single  operator  all 
bands,  B— single  operator  one  band^  C — 
multi-operator  aiJ  bands.  Any  station  op- 
erated by  a  single  person  obtaming  assis- 
tance, such  as  in  keeping  the  log,  monitor- 
ing other  bands,  tuning  the  transmitter, 
etc.,  is  considered  as  a  multi-operator  sta- 
tion. Club  stations  may  work  in  category  C 
only. 


EXCHANGE: 

RSfT)  and  2'digit  number  indicating  the 
ITU  zorae,  P/ease  note  the  iTU  zones  are 


qufte  different  from  the  ARRL  zones i  For  a 
list  and  map  of  the  ITU  ^ones,  send  2  iRCs 
to  the  entry  address  listed  below. 

SCORING: 

Each  QSO  counts  one  point,  or  3  points 
if  with  an  OK  station.  Final  score  is  QSO 
poi  nts  times  the  total  number  of  ITU  zones 
worked  on  each  band, 

ENTRIES: 

A  separate  log  must  be  kept  for  each 
band  and  must  contain  the  full  date.  The 


KST5- 


THE   CHATTERING    RELAY  ^^| 


NEWSLETTER  OF  THE  MONTH 

Tom  Weiss  WASVSY  Is  the  Editor  of  Ttte  Chattenng  Re  fey,  fournaf  of  the  Cuy- 
ahoga Fails  Amateur  Radio  Club  ^|Ohio).  We  picked  the  Relay  as  this  month's 
winner  based  on  its  fresh  way  of  looking  at  things  ttrat  too  often  become  bogged 
down  in  a  newsletter — financial  woes,  meeting  announcements,  etc. 

Without  becoming  sappy,  Tom  covers  the  essentials  in  a  lighthearted,  fun-to- 
read  style  that  makes  the  ffe^^y  hard  to  put  down.  Cong  rat  ui  at  ions,  Tom,  and 
congratulations  to  the  entire  Cuyahoga  Falls  club. 

To  enter  your  club's  newsletter  in  75'e  Newsletter  of  the  Month  Contest,  send 
It  to  73, 80  Pine  Street,  Peterborough  NH  0345S,  Attn:  Newsletter  of  the  Month. 
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f^f-d; 


magazine 

Uf  Tudio  amdteuri 


QAKD 
KODE 


Addre^b  :. 


(Cfl?) 

CALL! 1  EN 

t^fPOfit                              1 

WJLTJPll£R5 

■350 

OATt 

TIHt 

SEUT 

atca 

I 

^qu  tfnnat ; . 


Call  .6  lTE«nyc  Clasp; 


^PU 


K)ws  r   flu  I  iiu  t ! 


Watts     Antennjf'i) : 


Opei'*  t  fir   C  I A^  t; 


O  ^r^g1«   Ddera tor  Stat  Tan 


O   Kul  ts 'o-jJBrator  Itatlort 


II    N,ilti-op,    TaMs  of   Parripjnl>:  - 

|TX;f?'TTTyTTTTTTTTrTTTTTTTTTTTTXiriXXXXXXXlIIXIIXT3 

Total    Cfinfcit    (JSOi  

Total   dSi  S^fllfiTS  LaTne^t  

local   US  n^.T^a  W^fkfid  

Total   CaJiajJJj an  ProVTncB-iV-Tiirrftarfet  Wprkeet 

Totaf.tEMJntrSes  Outride    the  US  S  Canada  

Tcital   Httltipl  [er  Po:fW(ti'  EaFntd  


TOTftL  ^3S0  PGtHIB 


TOTAL   WULTIPLltft  MFNtl 


tL*rtt$,0   [lq«TE5T  SCOfi-E 


I    have  oSi-serrffiit  all    Lamp*  ttt  Eon.  ruths'  a^wtj  It    its  *t-tiili*tt6ifi'»  ge^ijrulihtj  t'^r  OB^tftMii  of' 
Amatayr  ladJorn  w^.countr'i..    My  oi^Kii.  tfttryf  at   *Ml)rtril:<t^l|.  1 4   try*  ain<J  corrfl<:E    to  £^e  best 
□  f  mv  ituwledge-'    h  iiCHt'tft  hz  haumH   h<f    the  dftcUl™*i  of   thia  ■fccnifrsl   tciTnilf  tte-H. 


OATE: 


ttfiWtO: 


SflLL: 


TYTTTIXT-FTTTirTTIITTTT^-m-rrTTTIIITTTTTTTTrm-TTl 


Circle  US  States  ^nd  Csf^a^^fli^  Provinces  wOfki-H 


i 

NJ 

OE 

4 
AL 

5 
AR 

6 

EA 

7 
A£ 

IL 

LO 

AS.T 

MA 

NY 

KOC 

FL 

LA 

IQ 

Qtl 

IN 

1^ 

BC 

ilE 

PA 

SA 

HS 

Mt 

UV 

WE 

.eS 

LAB 

NH 

Klf 

rm 

SV 

AN 

^AN 

Rl 

Itt 

0^ 

OP. 

flO 

Nll^Uht 

VT 

Si 
TN 
U 

TX 

UT 
'MA 

N£ 
SO, 

N5C0T 
NWT 

ii%i   px  tjjuntric»  l*3rk«4 


S+IT 
HUE 
VUK 


** 


A  sam;3fe  ^og  sheet  {both  sides}  for  73  s  Worfd  SSB  Champfonshfps.  See  beiow  for  rutes  and  forms  address. 


fog  mList  contain  In  Its  heading  the  cate- 
gory of  the  station  {A,  B,  or  G)^  name,  call- 
sign,  address,  and  band(s)  used.  Also 
show  the  total  number  ot  contacts.  QSO 
points,  multipliers,  and  total  score.  Eacti 
log  must  h&  accompanied  by  the  following 
declaration;  "1  liereby  state  that  my  sta- 
tion was  operated  in  accordance  with  the 
rules  of  the  contest  as  weH  as  ail  regyla- 
tjons  established  for  amateur  radio  in  my 
country,  and  that  my  report  is  correct  and 
true  to  the  best  of  my  belief." 

A  certificate  will  be  awarded  to  the  top- 
scoring  operators  in  each  country  and 
each  category.  The  "100  OK''  Award  may 
be  issued  to  stations  for  contacts  with  lOO 
OK  stations,  and  'S  6  S '  Awards  or  en- 
dorsements for  individual  bands  may  be 
issued  to  a  station  upon  a  written  appli- 
cation In  the  log;  no  QSI^  are  required. 
Logs  must  be  postmarked  no  later  than 
December  31  and  sent  to:  The  Central 
Radio  CiLih,  PO  Box  69,  113  27  Praha  1^ 
Chechoslovakia. 

VK  VERSUS  THE  WORLD 

CW  QRP  CONTEST 

0000  UTC  November  18 

to  2400  UTC  November  17 

This  GW-only  contest  can  be  operated 
for  either  the  full  48  fiours  or  for  any  24 
consecutive  hours  durin^g  the  contest  pe- 
riod. Entry  categories  are  QRP  single  op- 
erator, QRP  multi-operator,  and  QRO 
single  operator  (at I  are  muitiband  or  single 
band).  Stations  may  be  contacted  once 
per  band  per  24-hour  period. 

EXCHANGE: 

RSI  and  serial  number  from  001  to  999 
{start  again  with  001  for  mom  than  a  thou- 
sand contacts^ 

fREQUENCfES: 

Operation  will  be  on  alE  bands  from  160 
meters  through  iO  meters  {r^ot  WARC)  The 
call  will  b^CQ  QRP. 


SCORiNG: 

Each  contact  shall  score  points  based 
on  the  following:  up  to  1  Watt,  6  points;  be- 
tween 1  and  2  Watts,  6  points;  between  2 
and  3  Watts,  4  points;  between  3  and  4 
Watts,  3  points;  between  4  and  5  Watts,  2 
points;  over  5  Watts.  1  point. 

QRP  stations  are  defined  as  power  out- 
put not  exceeding  5  Watts.  QRO  stations 
are  defined  as  power  output  exceeding  5 
Watts.  QRO  stations  receive  points  only 
for  contacts  with  QBP  stations  (no  QRO- 
Qi=lO  contacts). 

MULTfFUERS: 

Each  contact  In  a  different  iTU  ione 
counts  as  a  multiplier  on  each  band. 

Field  stations  {erected  the  same  day  as 
the  contest)  using  battery/soiar/wind/ 
hand-generated  power  earn  a  bonus  muh 
tiplier  (multiply  the  grand  total  score  by 
1.5). 

AWARDS: 

Certificates  will  1:^  awarcted  to  the  high- 
est scoring  QRP  single  and  multi-operator 
in  each  country  ^section  and  to  the  highest 
scoring  QRO  operator  in  each  secti:on.  A 
certificate  will  also  be  awarded  to  the 
highest  scoring  CW  Operators  QRP  Club 
member  in  each  sectlon. 

ENmiES: 

Each  logged  QSQ  should  Include  date, 
lime  tUTC),  eali,  exchange,  multiplier, 
power  output),  and  points  claimed.  A  sep- 
arate log  sheet  should  be  submitted  for 
each  band-  Grand  total  score  js  total 
points  from  all  bands  times  total  multi- 
pliers  from  all  bands  times  bonus  muiti^ 
plier.  AN  entries  mu'^t  have  a  summary 
sheet  showing  the  calculation  of  the 
grand  totai  score,  name,  caiisign^  address, 
and  signature  with  a  deciaratior^  that;  "I 
certify  that  all  entries  in  my  contest  log 
sheets  are  true  and  honest."  Please  pro- 
vide a  brief  description  of  your  station 


equipment  and  any  comments/sugges- 
tions. 

Entries  are  due  by  December  14,  1985, 
and  should  be  addressed  to  Contest  Man- 
ager, J.  Eiiiott,  8  Queens  Street,  Ros^da^e, 
VJC  3847,  Australia. 


WORLD  SS3 
CHAMPIONSHIPS 

Announcing  the  January  Glassies— the 
1986  running  of  the  World  SSB  Champion- 
ships! The  first  and  only  contests  of  their 
kind,  these  five  |5)  Individual  singie-band 
events  are  world-renowned  and  amongst 
the  most  chai  lenging  events  on  the  bands 
today.  Winners  of  each  contest  determine 
the  World  Champion  lor  15-,  20-,  40-,  7S-, 
and  160-met6r  single  sideband: 

January  11, 1986 

OQOD-2400  UTC 

5th  40Meter  World  SSB  Championship 


January  12,  1986 

0000-2400  UTC 

5th  75-Meter  World  SSB  Championship 

0000  UTC  January  IS,  19&6, 
through  2400  UTC  January  19,  1986 
7th  160-Meter  World  SSB  Championship 

January  25,  1986 

0000-2400  UTC 

2nd  15-Meter  World  SSB  Championship 

January  26.  1986 

0000-2400  UTC 

2nd  20- Meter  World  SSB  Championship 

RULES  AND  FORMS: 

Contestants  are  encouraged  to  use  of- 
ficial contest  Forms.  To  obtain  your  own 
copy  of  the  rules  and  each  contest  form, 
send  an  Sj^SE  to:;  Contest  Ruies  and 
Forms.  Biiiy  Msddox  KA6JJK/3.  1162  Bay^ 
view  Vista  Drive,  Annapotis  MD  21401. 


AM  HELP 


1  am  looking  for  installation  and  service 
data  (including  schematics)  for  a  Teledi- 
aier  32T  automatic  dialer,  model  32T-02, 
part  number  201566-2,  manufactured  by 
American  Telecommunications  Corpora- 
tion. 

Sh»ldon  Dflilch 

PO  Bqx  8091 

QreenviMe  NO  27635  8091 


\  would  like  to  purchase  any  of  the  fol- 
lowing units,  complete  or  in  pieces:  AN^ 
UGC-74TTY,  R392/URR,  R112in"RC-87 
(with  manual),  RT-712/ARC-105,  490T-1, 
ARC-159,  GRC-iea,  AN/AIC-14,  18,  OR  25, 


ARC-92,  ARC-98,  ARC-iOS,  ARC^123,  ARC 
126,  ARC-136,  ARC-150,  ARC-157,  PRC-70, 
SRR-19,  TRR-32,  URR-69,  URA-17,  C-3940/ 
A1=lC-94,  PRD74B,  R1051D/URR,  MT-2641/ 
ARC-94,  and  1VIRC-95.  Also,  any  of  the  fol- 
lowing test  gear:  Tektronix  453  CRO,  454 A 
CRO,  647 A  CROi  184  time  mark  generator, 
any  5000-series  plug-ins,  T-4ewiett  Packard 
180A  CRO,  181 A  CRO,  141 A  CRO.  400E 
VM,  6266B  PSU,  331 A  distortion  analyser. 
And  a  power  supply  which  gives  120  V  ac 
at  300  VA  or  more  from  1 15  or  230  V  ac. 

Uroy  RJtta 

PO  Box  1Q2 

St.  Marys  5042 

South  Au&lralia 
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PECIAL  EVENTS 


UsHngs  in  this  cohmn  are  provfded  free  of 
charge  on  st  spac^availatie  basis.  Th&  foi- 
iowmg  tnformatiofi  shoufd  be  indaded  in 
Bvery  Bffrtouncement  Bponsor,  evenf.  datSt 
time,  place,  city,  state,  admission  charge  fit 
any),  features,  taik-in  irequencies,  and  the 
name  of  whom  to  oontact  tor  further  informa- 
tfon.  Announcements  must  be  received  by 
73  Magazine  by  the  first  of  ttie  month;  two 
mor}ths prior  to  the  month  in  which  the  event 
takes  piace.  Mail  to  Editorial  Offices,  72^  Mag- 
azine, Pine  St,  Peterborough  NH  03458. 

FEEDING  HILLS  MA 
N0V1 

There  will  be  a  giant  auction  of  radios 
electronic/computer  items  by  the  Hamp- 
cfen  County  Radto  Association  on  Friday, 
November  1,  19&5.  at  the  Granger  School^ 
Feeding  HJIJS.MAJ  Inters  action  of  Routes 
57  and  187)^  beginning  at  7:30  pm.  Please 
bring  items  tiiat  you  wish  to  seli  and  mark 
your  name  on  each  item.  The  sponsor  wlK 
take  a  10%  cornmission  on  aai  sales. 
Ttiere  is  no  admission  charge,  Rjr  fyrther 
inform  at  ion  ^  contact  Ron  B^auch^min  at 
f413)-739-522e. 

BRENHAM  TX 
NOV  1-3 

A  swapfest  and  garage  safe  wlil  be  held 
at  the  Washington  Counfy  Fairgrounds  In 
Brenham,  Tes<as^  from  November  1  to  No- 
vember 3,  1985.  Special-event  station 
NS5N  will  operate  ort  21.125  and  21.360 
MHz;  a  special  QSL  Is  available  for  an 
SASE.  Send  QSLs  and  inquiries  to  Gene 
Stanford  KA5LEI,  BARQ  Box  44,  Brenham 
TX  77B33. 

RICHFIELD  MN 
NOV  2 

The  Twin  City  FM  Ciyb  will  sponsor 
Hamfest  Minnesota  and  Computer  Enpo 
on  November  2, 1965,  from  e;00  am  to  3:00 
pm,  at  Richfieid  High  SchooJ,  7goi  Harriet 
Avenue  South,  Richfield  MM.  Admission  is 
$3.00  in  advartce,  £4.00  at  the  door  FCC 
exams  will  he  given.  Talk-in  on  .16/.76,  For 
more  information,  contact  Clyde  R.  Green 
HODVP.  5406  Zealand  Avenue  North,  New 
Hope  MN  55428.  or  the  Twin  City  FM  Ciub, 
PO  Box  555  Minneapolis  MN  55440. 

STONE  MOUNTAIN  GA 
NOV  2*3 

The  Alford  Memorial  Radio  Club  of 
Stone  IVlountain  G A  will  sponsor  Ham  Ra- 
dio and  Computer  Expo  65  (formerly  the 
Stone  Jyiountatn  Hamfest)  on  Saturday 
and  Sunday,  November  2-3,  1985^  from 
9;00  am  lo  5:00  pm  on  Saturday,  and  9:00 
am  ^o  4:00  pm  on  Sunday.  Admission  is 
S5.D0  at  the  gate,  $4.00  in  advance.  FCC 
license  exams  wilf  be  given  on  both  days. 
Talk  in  on  146. 16/. 76  and  444,25.  For  fur- 
ther Information  or  reservations,  contact 
the  Alford  Memorial  Radio  Club,  PO  Box 
1282,  Stone  Mountain  GA  30086;  (404)-476- 
2944. 

SMALLEST  US  POST  OFFICE 
NOV  2^3 

The  Fort  Myers  Area  Amateur  Radio 
Club  will  operate  a  special -event  station 
on  November  2-3,  1985,  from  the  US  Post 
Office  In  Ochopee,  Florida,  the  smallest 
Post  Office  in  the  US,  Phone  and  CW  ac- 
tivity wiif  be  on  20,  40.  and  SO  meters.  For 
a  picture  postcard  QSL,  send  your  QSL 
and  an  SASE  to  the  Fort  Me^yers  Area  Am- 


ateur  Radio  Cfub.  PO  Box  4^14,  North  Fort 
Myers  FL339ia. 

WORKED  AU  EL  PASO 
NOV  2-4 

The  annual  Worked  Aii  El  Paso  Contest 
wl31  be  held  from  1600  UTC  November  2, 
10&5,  to  0400  UTC  November  4.  1985,  on 
the  10-meter  band.  This  contest  is  to  as- 
sist operators  outside  ot  El  Paso  In  con- 
tacting the  15  El  Paso  stations  required  for 
the  WAE  award.  The  WAE  certificate  tias 
been  issued  since  the  mid-1930s.  If  you 
have  15  El  Paso  QSOs^  any  band  or  mode, 
submit  your  logs  to  the  Ei  Paso  Amateur 
Radio  Ciub^  2100  San  Diego  Avenue,  El 
Paso  TX  79930.  Don't  send  money,  SASEs, 
or  stamps — there  is  absolutely  no  charge 
for  this  award. 

NEWMARKET  ONT 
NOV» 

The  York  Region  ARC  will  sponsor  the 
ninth  Newmarket  Fiea  Market  on  Satur- 
day, November  9,  10B5,  from  8:00  am  to 
2:00  pm,  at  the  Huron  Hecghts  Secondary 
School,  Newmarket,  Ontario,  Canada.  Ad- 
mission is  $5.00^  with  children  under  15 
(accompanied  by  parents)  free.  Tabies  are 
$3.00  each  and  must  be  reserved  in 
advance.  Flea- market  setup  begins  at  6:30 
am,  TaiK'in  on  146.52  (VE3YHAJ  and 
147.825/147,225  (VE3YRC),  For  reserve- 
tion^  or  further  information,  contact  Geof- 
frey  Smith  VE3KCE,  7  Johnson  Road, 
Aurora.  Ontario  L4G  2 A3.  Canada;  (415)- 
727-6672  evenings. 

OWENSBORO  KY 
NOV  9 

The  Owensboro  ARC  will  sjktfTsor  the 
ABC  hamfest  and  computer  show  on  Sat- 
urday,  November  9,  1985,  from  9:00  am  to 
4:00  pm,  at  the  Chautaugua  Center  on 
ijeitch  field  Road,  Owensboro  KY.  DeaEer 
setup  begins  at  7:30  am.  Admission  is 
S3  00;  tables  are  $3  00,  VEC  exams  will  be 
given.  Talk-in  on  147.81/21,  For  further  in- 
formation,  write  the  OARC,  PO  Box  231, 
Owensboro  KY  42301;  (502)^685  529Z 

WEST  MONROE  LA 
NOVS 

The  Twin  City  Hams  will  hold  a  hamfest 
on  Saturday  J  November  9,  1965^  from  9:00 
am  to  4:00  pm,  at  the  West  Monroe  Con- 
vention Center,  North  7lh  Street,  West 
Monroe  LA.  Swap  tables  are  free.  Exams 
wiil  be  given.  Talk-in  on  146.52  and  146.25/ 
.85.  For  more  information,  contact  Benson 
Scott  AE5V,  107  Contempo  Street,  West 
Monroe  LA  71291, 

NORTH  HAVEN  GT 
NOV  10 

The  Southcentrat  Connecticut  Amateur 
Radio  Association  will  hold  its  &th  annual 
indoor  electronics  flea  market  on  Novem- 
ber 10,  I985p  at  the  North  Haven  Rec  Cen- 
ter, Linsiey  Street,  North  Haven  CT,  from 
9:00  am  to  3:00  pm.  S-foot  reserved  tables 


are  $10.00,  Admission  Is  $2.00.  Talk-in  on 
146.01/.61.  For  more  information  or  table 
reservations,  send  an  SASE  to  Jerry  Trich- 
ter  WA1IUF,  General  Ctiairman,  136  AEden 
Avenue,  New  Haven  CT  06515;  (203)'3S9- 
4423  after  6:00  pm  and  (203)-934-a647  be- 
fore 5:00  pm. 

FT.  WAYNE  IN 
NOV  10 

The  Alien  County  Amateur  Radio  Tech- 
nical Society  will  sponsor  the  13th  annual 
Fort  Wayne  Hamfest  on  Sunday^  Novem- 
ber 10,  1985^  from  8:00  am  to  4:00  pm,  at 
the  Allen  County  Memorial  Coliseum  on 
Coliseum  Boulevard  (US  30),  Fort  Wayne 
)N.  Admission  is  $3.50  In  advance  and 
$4,00  at  the  door.  There  will  be  380  tables 
available— all  indoors.  Dealer  setup  be- 
gins at  5;0D  am.  Tables  are  $8.00  each.  Pre- 
mium tabies  are  S20.00  each.  Parking  is 
$1.00.  VE  examinations  will  be  given  on 
Saturday,  November  9,  with  advance  reg- 
istration only.  For  more  information  or  res- 
ervations, contact  AC-ARTS  Hamfest,  PO 
Box  10342,  Fort  Wayne  IN  46651, 

ftOCKFORD  IL 
NOV  10 

The  Experimental  Amateur  Radio  Soci- 
ety of  Rock  ford  I L  will  sponsor  a  hamfest 
on  Sunday.  November  10, 1985,  at  the  Har- 
lem Community  Center,  900  Roosevelt 
Road,  Machesney  Park  IL  (just  southeast 
of  the  Machesney  Park  Malt).  Advance 
tic1<ets  are  $3,00  (send  SASE}  or  $4.00  at 
the  door.  Inside  tables  are  $5.00  each. 
Talk-in  on  146,01^,61,  For  further  informa- 
tion, contact  EARS,  Inc.,  PO  Box  4291, 
ftockfordIL  61110. 

VETERANS  DAY 
NOV  10-11 

The  Armored  Forces  Amateur  Radio  Net 
will  operate  special-event  stations  from 
0000  UTC  on  November  10,  1985,  to  2400 
UTC  on  November  1 1 ,  19S5,  to  commemo- 
rate Veterans  Day.  Member  stations  will 
operate  on  the  following  frequencies: 
Phone— 3.S70.  7.283,  14.325,  and  21,375; 
CW— 7.065.  A  certificate  is  available  for 
contact  with  any  member  station.  Send  a 
#lOSASEtoWBlDWR  #90 J 6  BerkelyClr^ 
cle,  Newington  CT  06111. 

VETERANS  WEEK 
NOV  10-11 

The  Hamf esters  Radio  Club  will  operate 
special-event  station  K9WFN  from  1500 
UTC  on  November  10,  1985,  to  O30O  UTC 
on  November  11,  1985,  from  the  Robert  K. 
Wade  K9CDH  Memorial  Harn  Shack  at  the 
Hines,  Illinois,  VA  Hospital.  Operation  will 
be  on  14.250p  7.60,  146.43  simplex,  and 
144.210  USB.  For  a  certificate,  send  a  QSL 
and  a  9"  x  12"  SASE  {if  folds  are  OK,  use 
a  #10)  to  Hamfesters  Radio  Club,  inc.,  Chi- 
cago^  cfa  Robert  K,  Wade  Memorial  Ham 
Shack,  Hines  Veterans  Administration 
Hospital,  Hines  IL  60141. 

WESTWOOD  NJ 
NOV  16 

The  Stateline  Radio  Club  of  New  York 


and  New  Jersey  will  sponsor  the  Stateline 
Hamfest  on  Saturday,  November  16, 1985, 
beginning  at  8:00  am.  at  the  St.  Andrews 
School,  120  Washington  Avenue,  West- 
wocd  NJ.  Tickets  are  $3.00.  Taligating  is 
$6^.00  per  space  Vendor  space  is  $10.00 
before  October  31  and  $13.00  afterwards. 
VEC  testing  will  be  available.  Talk-in  on 
146.835  {K2LSA)  For  further  information, 
contact  Stateline  Hamfest,  Stateline  Ra- 
dio Club,  PO  Box  325.  Montvale  NJ  07656. 
or  call  Fred  N2ATI  at  (201)664-5320. 

BILLERICA  MA 
NOV  23 

The  Honeywell  1200  Radio  Club  and  the 
Wattham  Amateur  i=!adio  Association  wffi 
hold  their  annual  amateur-radio  and  elec- 
tronics auction  on  Saturday,  November  23, 
1985,  beginning  at  10:00  am,  at  the  Honey 
well  Plant,  300  Concord  Road,  Billerlca 
MA  (Exit  27  off  Route  3j,  Actmng^f5ini=i3' 
parking  are  free.  Talk- in  on  147,72^.12  and 
146,04/.64,  For  more  information,  contact 
Doug  Purdy  N1BUB,  3  Visoo  Road,  Bur- 
lington MA  01603,  ^^     - 

MILWAUKEE  Wl 
NOV  24 

The  Milwaukee  Repeater  Club  will  Spon- 
sor the  6.91  Friendly  Fest  on  Sunday,  No- 
vember 24^  1985,  from  8:00  am  to  4; 00  pm, 
at  Serb  HalL  51st  and  Oklahoma,  iVIIIwaU' 
kee  Wl,  Tickets  are  $200  in  advance  and 
$3.00  at  the  door.  4'foot  tables  are  $3.00  in 
advance  and  S4.00  at  the  door.  For  infor- 
mation or  reservations,  send  an  SASE  to 
the  Milwaui^ee  Repeater  Club,  PO  B03( 
2123,  Milwaukee  Wl  53201,  before  Novem- 
ber 11,  1985,  Talk  in  on  146-31/.91  and 
146.52. 

MASSILLON  OH 
NOV  24 

The  MassiHon  ARC  will  sponsor  Auc- 
tionfestSB  on  Sunday,  November  24,  1985, 
from  8:00  am  to  5:00  pm,  at  the  Mas  si  1 1  on 
K  of  C  Hall  (off  Route  21^,  Massillon  OH. 
Seller  setup  begins  at  7:00  am.  Admission 
is  $2,50  advance  and  $3.50  at  the  door.  Ta- 
bles are  $7.00  per  8'foot  space.  The  auc- 
tion starts  at  11:00  am.  Talk-in  on  147.78/ 
,18  (W8NP).  For  advance  registration  or  in- 
formation, send  an  SASE  to  MARC,  PO 
Box  73,  Massplfon  OH  44646. 


WIA  75TH  ANNIVERSARY 

The  Wireless  Institute  of  Australia,  the 
world's  first  radio  society,  will  celebrate 
its  75th  anniversary  during  1985  The  WIA 
75  Award  will  be  available  during  the  pe- 
riod from  March  1,  1985,  to  December  31, 
1985  To  qualify,  amateurs  |and  SWLs) 
need  to  contact  (log)  75  members  of  the 
WIA.  A  contact  will  be  valid  only  if  the  WIA 
member's  individual  membership  number 
Is  logged.  No  more  than  30  WIA  members 
may  be  logged  in  any  one  call  sign  area. 
Send  a  log  extract  of  the  75  members  con- 
tacted and  S2.Q0  (Australian)  to  WIA  75 
Award  Manager,  Wireless  Institute  of  Aus- 
tralia, 412  Brunswick  Street,  Fitzroy  3065, 
Victoria,  Australia, 


Quality  Microwave  TV  Antennas 
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LIFETIME 
WARRANTY 


Mutti-Channei  1.9  to  2.7  GHz 

40dB  Gain  True  Parabolic  20  inch  Dish 

Complete  S/stem  $B4,95  {Shipping  incL) 

D«at&r£t>!pa,  Oty.  Pricmg,  Replacem&ni  Parts 

PhiniDs-T^h  EiBdrnnfcs 

P,0.  BftX  34772  •  PtHieniN,  AZ  95067 

( B02)  047-77tKl     [n.QQ  C  rectpt  a  1 1  pliaiie  ocd  Brsl| 

WastEirCarcl  •  Visa  *  COQ& 


WtRELE55  REMOTE  CONTROL  EXTINSiON  SYSTEM 

:matiJ 


Control  your  TVRO,  VCR,  or  CABLE 
TV  from  Any  Room! 

Works  on  most  infrared  controlled  devices. 
Immediate  Shipping  —  Wholesale  8c  Retail 

SATELLITE      608493-2291 

MERRIMAC,  TisT  l£SSBB<iiifc 

Wl  53561  )^^im^mWm 
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in  the  August  edition  oMhe  73  Bulletin  {oar publls-herh 
newsletter  to  adw&rtis&rs),  we  invited  our  advertisers  to 
dispiay  their  wares  in  this  hoiiday  Shopping  Guide.  White 
we  reaiize  that  not  every  one  was  ai>le  to  par  ticf pete  {due 
to  time  constraintsl  we  are  happy  to  offer  these  sugges- 
tions for  your  holiday  shopping, 


ACC's  model  RG-35Q  repeater  controffer. 

ADVANCED  COMPUTER  CONTROLS 
ShackMsstof 

Hook  your  home  st^tJon  tnto  Shack  Master  and  enjoy 
th&  benefits  of  being  in  front  of  your  equipment  even 
wlien  you're  spending  time  wilii  your  family.  Scan  the 
bands,  check  into  nets,  DX,  and  rag-chew — ail  through 
your  hand-he!d  radio  linl^ed  baci<  to  your  shack.  With 
ShacKMaster's  six  basic  features— cro&stsand  Uniting, 
telephone  access,  BSR  shack  controi,  eiectronlc  mall" 
box,  Shack  Patch,  and  PersonalPatch— you  fiave  aii  the 
power  of  your  home  station  anywhere.  Leave  messages 
for  your  famiiy  (or  they  can  leave  messages  for  you),  turn 
equipment  on  and  off,  or  nriake  emefgency  teieptione 
catis.  Base  price:  $695,00. 

RCa&O 

Tiie  RC^aSO  repeater  controHer  offers  everything  on 
your  club's  wish  list.  And  its  little  brother,  the  RC^S  con- 

troHer,  fits  comfortabiy  in  any  group's  budget.  I^C-8S 
base  price:  $895,50.  RC-050  starts  at  $1237.50.  For  more 
information,  contact  Advanced  Computer  Controfs,  tnc.^ 
f0&16  Nonhrldge  Square,  Cupertirto  CA  95014;  (408^749- 


8330. 


The  CP  T  Computet  Patch  from  AEA. 

AEA 

Hot  nod™  Antenna 

The  Hot  Rod  antenna  by  AEA  w/ as  designed  to  provide 
maximum  transmitting  and  receiving  performance  for  a 
144  MHz  (model  HR-1)  or  520-MHz  (model  HR2)  hand-held 
transceiver.  Unlike  the  many  5yS-wave  tetescopjc  anten- 
nas on  the  market  today,  the  1/2-wave  i^ot  Rod  antenna 
is  short  an:d  light  and  provides  more  gain  In  practical  ap- 
plications. The  AEA  Hot  Rod  antenna  is  priced  at  $19.95 
Amateur  Net  and  is  available  from  leading  amateurodio 
dealers. 

Isopole^^  Antenna 

The  Isopole  antenna  has  proven  to  be  one  of  the  most 
effective  omntdfrectionai  yerticai-gain  antennas  avail- 
ahie  for  ViHiF  and  UHF  use.  With  the  maximum  radiation 
directed  on  the  horizon  (at  zero  degrees  elevation),  lUtle 
power  is  wasted  at  un desired  angles.  The  Isopote  was 
designed  to  elimtnate  rf  spillover,  which  can  seriously  de* 
grade  the  rf  interference  performance  of  any  antenna,  es- 


peclally  in  the  presence  of  computers  having  inadequate 
shielding. 

Fi^r  VHF  packet  cdmiriuni  cat  ions  k  the  Isopole  is  an 
ideal  dSglpeater  antenna  with  a  great  direct  range.  Packet 
radio  generally  involves  computers  or  video  terminals 
that  generate  rf  "hash''  In  the  shack.  The  superior  decou- 
pling of  the  isopole  will  help  eliminate  this  troubiesonne 
problem.  No  RF1  induced  on  the  coaxial  feedline  will  be 
"spilled  over"  onto  the  antenna  and  hence  into  the  radio. 
Nor  will  your  transmitted  signal  be  coupled  back  into  the 
shack  down  the  teed  line,  thus  preventing  untotd  prob- 
lems with  computer  equipment.  The  pleasing  space-age 
appearance  of  the  isopole  will  decorate  any  environment. 
Priced  at  S49.95  Amateur  Net,  the  Isopole  is  available 
from  most  leading  amateur-radio  dealers. 

AEA  Mod«l  CP  1  Computer  Patch^" 

The  CP-1  Computer  Patch  is  one  of  the  most  popular 
computer  interfaces  in  use  today.  Any  computer  may  be 
used  with  the  CP-1  with  the  appropriate  software.  AEA 
Offers  sp&cial  programs  for  the  CP-t  that  will  work  with 
Commodore  V1C-20,  C&4^  SX-e4,  and  C-12B,  Apple  II,  li  + , 
or  lie.  lBt\^  PC  or  PCjr,  and  Heath/Zenith  HS9  computers. 

Variable  shift  control  on  the  CP-1  allows  the  user  to 
tune  nonstandard  RTTY  shifts  for  monitoring  signals  out- 
side the  ham  bands.  The  variable  shift  control  can  also 
be  used  as  a  passband  tuning  control  to  help  eliminate 
heavy  QRM, 

The  Computer  Patch  is  supplied  with  a  117-V-ac  power 
supply.  AEA-SOFT''^  software  packages  include  pre- 
made  cabling  (except  RS-232}  for  connection  between  the 
CP-1  and  the  respecltve  computer. 

The  Computer  Patch  CP-1  is  available  (at  $199,95  sug- 
gested Amateur  Net)  from  leading  amateur  radio  dealers 
across  the  US  and  Canada. 

For  more  information  concerning  these  AEA  products, 
contact  Amateur  Eiectronic AppticatiOfrs,  PO  Box  C-2160, 
Lynnwood  WA  98036;  i20d)-775-7373. 


TheAtirjcoAiM-203r2fn  HL 


ALINCO 

ALM^aOST 

Almco  has  announced  a  new  entry  In  the  two-meter  FM 
hand-held  transceiver  market.  The  new  ALM'203T  has 
many  new  and  interesting  features,  some  of  which  are 
unique.  For  example,  the  ability  to  transmit  in  the  144- 
148-MHz  amateur  band  and  receive  between  140  and  160 
MHz,  There  are  ten  memory  channels,  an  LCD  display,  a 


small  lamp  to  light  the  display  at  night,  and  a  two-tone 
selectable  subaudlble  CTCSS  for  prfevate-line  repeaters. 
Frequencies  are  entered  by  means  of  the  keypad,  and 
simpieK^duplex  operation  with  +  /  -  offsets  is  available  at 
the  flick  of  a  switch.  Power  output  at  9.6  V  de  Is  3  Watts, 
and  at  13,8  volts  (standardl  rf  Is  5  Watts.  All  standard  ac- 
cessories are  available,  and  the  unit  comes  complete 
with  wail  charger  and  HtCd  fagttery  pack  at  $345,  list 
price.  This  unit  soon  wsli  be  followed  by  a  two-meter  mo- 
bite  transceiver  and  a  440-MH2  hand-held  unit. 

Do  Power  Supplies 

Allnco  has  Introduced  a  quality  power  supply  designed 
to  compliment  your  station's  appearance.  These  hlgh-ef- 
ficiency^  high  output  reguEated  supplies  feature  auto- 
matic current  limiting  and  shutdown.  Models  range  ffom 
4.2  to  55  Amps.  All  suppfies  have  outputs  located  on  the 
front  for  easy  access.  There  is  a  large  meter  for  monitor- 
ing voltage  and  current.  For  more  Information,  contact 
Ailrjco  Et&ctronics,  PO  Box  70007,  Reno  NV  89570;  {?02y 
359-UU. 
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Th&Azden  POS-SOOOfrom  Amateur-  Whotesaie  Blectronics. 

AZDEN  PCS-5000 
2M  FM  TRANSCEIVER 

Amateur-Wholesale  Electronics  has  announced  the 
new  Azden  PCS-5000  2- meter  microcomputer  FM  trans- 
ceiver. The  PCS-5000  has  a  frequency  range  of  140,000- 
1 52,995  MHi.  This  allows  the  unit  to  be  used  for  CAP  and 
aii  MARS  frequencies.  The  radio  is  2"  high  by  S^y  wide 
byr^i^deep. 

The  microcomputer  facilitates  features  including  up  to 
11  nonstandard  spiltB^  20  channels  of  memory  m  which 
offset  and  PL™  information  can  be  stored,  dual  memory 
scan^  scan  lockout  in  memory  mode,  two  ranges  of  pro- 
grammable band  scanning  with  selectable  scan  incre- 
ments,  busy  scan  and  delay  scan  in  both  the  memory  and 
band-scan  modes,  discriminator  scan  centering,  priority 
memory  with  alert  tone,  state-of-the-art  lithium  battery 
for  memory  backup,  repeater  reverse,  acquisition  tone, 
programmable  PL  generator,  and  direct  frequency  entry. 

The  backlighted  liquid  crystal  display  shows  operating 
functions  as  well  as  frequency  and  Siri  bar-graph  meter. 

Other  features  of  the  PGS-500E}  incEude  high/ low  power 
(25  Watts  and  5  Watts,  fully  ad|ustable)^  a  receiver  with 
Superior  sensitivity  and  dynamic  range,  true  frequency 
modulation,  a  16-key  touchtone™  pad,  a  rugged  multi- 
function dynamic  microphone^  a  built-in  speaker,  mobile 
mounting  bracket,  remote  speaker  Jack,  and  all  cords, 
plugs,  and  fuses. 

The  PCS-5000  is  distributed  by  Amafeur-Whofessie 
Beet  forties,  inc.,  $817  SW  12^  Terrace.  Miamf  PL  33176; 
i8Q0y327'3W2. 


ASTATIC  SILVER  EAGLE 

Amateurs  report  that  for  tiest  results  on  SSB,  the  I>104  is 
still  the  leader.  As  a  matter  of  fact.  Astatic  exports  more  miercH 
phones  to  Japan  than  any  other  country  for  the  same  reason 
US  hams  use  Ihe  t>l04  on  Japanese  radios.  The  crystal  e1e^ 
ment  works  like  a  crystal  filter,  only  passing  on  to  the  speech 
processor  and  sideband  filters  those  frequencies  that  allow 
these  Circuits  to  do  their  job.  This  provides  the  "DX  audio" 
sought  by  so  many  hams. 

The  most  popular  model,  theSiiver  Eagle,  is  highly  polished 
chrome  and  complements  the  appearance  of  any  shack.  The 


62     73  for  RadfO  Amateurs  *  November,  1985 


The  Asia  tic  Sitver  Eagie. 


SNver  Eagle  provides  an  emitter-follower  impedance-match- 
ing amplifcef  so  that  it  may  interface  witli  ar}/  transceiver. 

Rjr  more  J nformat ion ^  contact  Astatic  Corporation,  PO  Box 
720,  Conneaut  OH  4403(W120:  (21  d}-59S  T  T  7  T.  I  n  Canada,  con- 
tact Canadian  Asiatic,  Ltd.,  1220  Bfiesmere  Rd.,  Unit  2,  Scar- 
borough,  Ontario  M  t  P2X5;  (4  TGy29&2222. 


B  &  W's  modef  PT2500A. 

B  &  W  HF  LINEAR  AMPLIFIER 

The  Barker  d  WSNiamson  model  PT'2500A  is  an  HF  linear 
amplifier  designed  for  SSB,  CW,  RTTV,  AM,  or  ATV  operation 
on  the  amateur  bands.  The  PT-2500A^  using  a  pair  of  S-SOOZ 
trlodes,  is  3  compteteJy  self-contained  table-top  ampUfier  ca- 
pable of  providing  a  full  1500  Watts  of  output.  A  pressurized 
plenum  cooJing  system  and  a  continuous-duty  squtrreloge 
blower  ensure  reliable  and  stable  operation  for  extended  pe- 
riods of  continuous  use.  The  pi-network  input  cirouit  matches 
even  the  n^oat  finicky  solid-state  exciter.  A  pl-L  tank  circuit  ts 
incorporated  for  superior  harmonic  suppression.  Designed 
ori  a  En  ai  ly  by  V ie wstar.  Inc. .  the  PT-2500A  v^f  i  il  be  manu  f  act  u  red 
by  Barker  &  Wi  li  iam  son.  The  PT-2500 A  can  be  nrtod  i  f ted  for  f  re- 
quencies  outside  the  amateur  bands  for  mlHtary  or  ccmmer- 
cIb^  use.  The  new  Pr-2500A  wili  be  available  In  early  1986, 

Fbrmore(nfornnation,contactesrifer&  WiUiam^on,  10 
CanafStrmt,  Bristol  PA  r9007:{215)-768-5581. 


CIVIC  COMMUNICATIONS 

Docking  Booster 

A  new  idea  to  boost  performance  of  your  HT  while  mobilef 
the  Docking  Booster  increaaes  output  power  to  30  or  50  Watts 
and  places  the  HT  convenlentty  on  the  car  door.  A  mike  hang- 
up clip  is  provided,  Most  HTs  need  a  front-end  boost,  too.  The 
Docking  Booster  has  a  built  in  GaAsFET  preamplifier  provid- 
ing 16  dS  of  receive  gain,  Provisions  are  made  to  connect  a 
roof-mount  antenna  and  the  car's  12-volt  supply.  Docking 
Boosters  are  available  for  most  tCOM,  Yaesu,  and  Kenwood 
radios  only. 

AR-200XL  Arttenna  Rotor 

Jueidial  in  your  desired  heading  and  the  rolor  will  turn  and 
automatically  atop  when  the  heading  Is  reached  The  AR 


/ 


The  Afi200XL  ant&nna  rotor  from  CMC. 

200XL  J 5  a  medium-duty  rotor  for  your  UHF  and  VHF  arrays. 

Voltages  are  kept  to  18  votts  for  safety,  and  only  3  wires  are 
needed  between  the  rotor  and  controller  for  simplicity  and 
ease  of  installation. 

VoliTO-Acttvated  Si|uelch 

Upgrade  your  new  SSB  transceiver  with  a  voice-activated 

squeich.  The  VOS-I  is  far  superior  on  SS8  to  the  ail<-mode 
squelch  circuits  supplied  on  most  new  rigs  that  slmiply  oper- 
ate from  age  fluctuations.  It  is  immune  to  noise,  heterodynes, 
static  crashes,  and  RTTY  signals  as  it  looks  for  certain  corrv 
ponents  of  the  hu  m  an  voice  before  operating.  Smal  I  enough  to 
f  i  1 1  n  most  tf  anscei  vers.  Hot  a  k  1 1 ,  com  p  I  eteiy  wired  and  tested . 
For  further  information,  contact  CMC  CommuniCAtions, 
fnc  5479Jetportlndustn&i  Blvd.,  Tampa  FL  33614;  {813}-8e5- 
S9m^ 


The  TS-32JRC  encoder-decoder  from  Communioaiions  Spe- 
ciafists. 

COMMUNICATIONS  SPECIALISTS 
PLUG-IN  ENCODER-DECODER 

Communications  Specialists  has  introduced  another  new 
direct  plugin  encoder-decoder  for  three  popular  radios.  The 
TS-32JRC  is  based  on  the  proven  T&32  programmable  en- 
coder-decoder and  plugs  directly  into  the  J.R.C.  JHM-45S50, 
Sonar  FM-21 1Z/FM-2114^  and  Repco  RSM.  No  modifications 
to  the  radios  are  necessary.  The  TS-32JRC  allows  individual 
selection  of  all  32  standard  El  A  CTCSS  tones  on  any  of  the  ra- 
dios' 16  channels.  The  send  and  receive  tones  may  be  the 
same  or  different  on  each  of  the  16  channels.  TheTSr32JRC  is 
available  for  immediate  delivery  from  factofy  stock  and  sells 
tor  $62.95,  For  a  catalog  or  more  Information,  contact  Com- 
munications Spectafists,  Inc.,  426  West  Taft  Avenue,  Orertge 
CA  92665^296;  {800}-SS4-0547,  locsti(7Uy99&3Q21. 


DYNETIC  SYSTEMS 
DUAL-AXIS  POSIIfONING  SYSTEM 

Dy net  ic  System  s  Corporat  i  on  h  as  annou  need  the  avallab)  I- 
ity  of  their  new  industrial-model  DRIO  dual-axis  rotation  sys- 
tem. Aval  I  able  for  prompt  delivery,  the  DR10  system  provides 
both  azimuth  and  elevation  motion  for  camera  lighting,  micro- 
wavfij  or  antenna-equipment  loads  (balanced)^of  60  pounds  or 

leas. 

The  DR 1 0  has  u  ndergone  extensive  testing  1  n  su  b-zero  con- 
d  It  ion  s  and  1  s  operati  ng  i  n  othe  r  hosti  te  en  vl  ronme  nt  s  with  out- 
standing performance.  Although  aimed  at  light-  to  medium- 
duty  systems,  the  rotator  uses  precision,  industrial-grade  gear 
motors  manufactured  by  Dynetic  Systems,  which  output  2000 
inch- pounds  of  rated  torque. 

The  DRIO  features  a  dual -scale  control  meter,  a  self-con- 
tained ac  power  supply  in  the  control  unit,  and  a  top-mount  ro- 
tor which  is  serviceable  without  removing  the  equipment. 


The  DR  10  du^i-Axis  romticn  system  ffom  Dyne  tic  Systems. 

R3r  additional  infomiation,  contact  ten  Burgers^  Marketing 
Manager,  Dynetic  Systems  Corp..  19128  Industriaf  Blvd.,  Etii 
Pfver  MN  55330;  (6 12^44 1-4303. 


ETRONRF  NOTES 

Rf  Notes  No.  a  is  the  second  in  a  series  of  computer  pro- 
g  rams  designed  to  aid  i  n  t  he  design  and  development  of  rf  sy s- 
terns  and  c  i  rcu  itry .  The  p  rog  ram  seri  es  starts  wi  th  bas  ic  topics 
and  graduates  Into  more  sophisticated  subject  matter  as  the 
series  progresses. 

RF  Notes  No.  1  is  a  program  which  is  a  collection  of  basic 
RF  Engineering  notes  from  our  engineering  notebooks^  re- 
duced to  program  status.  These  notes  can  be  quite  useful  In 
everyday  radio-frequency  engineering  questions.  The  disk 
contains  over  ieOK  bytes  of  material  in  eight  programs.  The 
material  is  wriltten  In  BasicA  (or  Cartridge  Basic  in  the  case  of 
the  PCJi)  and  is  all  menu-driven,  in  color,  with  error  trapping. 
The  computer  environment  Is  IBM  PC- DOS  or  MS-DOS  and 
64K  bytes  of  RAM  minimum,  color  adapter  required,  and  a 
graphics  printer  Is  suggested.  (Other  computers  please  in- 
quire.) The  price  for  RF  Notes  No,  1  is  $57.00,  plus  $3.00  per  pro- 
gram shipping  and  handllng- 

RF  Notes  No,  2  contains  over  ISOK  bytes  of  material  and 
covers  the  f ol lowing  su b|ects; 

•  Attenuator  pads:  calculates  circuit  constants  for  11  differ- 
ent pad  configurations,  to  your  specifications,  all  with  sche- 
matic diagrams. 

•  inductors:  inductance  of  a  single  length  of  wire.  Single- 
layer  col  Is,  both  close-wound  and  space-wound.  Includes  au- 
tomatic wire-size  selection.  Toroidal  coH  design.  Includes  au- 
tomatic selection  of  wire  size  and  toroidal  form  Includfng 
manufacturer's  part  number.  Includes  mechanical  and  sche- 
matic diagrams. 

•  Capacitors:  calculates  self-resonant  frequency,  deter- 
mines optimum  values  for  bypass  and  decoupling  applica- 
tions. Equivalent  circuit  diagrams  In  schematic  form  are 
included. 

•  Impradance-matching  networks:  Using  modem  circuit  then 
ory,  transformations  with  the  i_,  pi,  T  ^fid  series  L  networks  are 
performed.  There  are  12  configurations^  all  with  schematic- 
diagram  data  outputs. 

RF  Notes  No.  2  Is  for  the  IBM  PC^  PC^  PCjr,  and  com  pat  i 
bles.  The  program  is  wrlttert  in  BasicA.  in  color  (monochrome 
available),  and  requi  res  1 ESK  bytes  of  memory.  The  price  for  H  F 
Notes  No.  2  Is  $60.00  plus  tax,  plus  $3.00  shipping  and  han- 
dling. 

For  more  information^  contact  Etron  RF  Enterprises,  PO 
Box  4042,  Dfamorrd  Bar  CA  91 765. 

-4^  — 


falcon  Communica  tions  bipolar  mobiie  ampti iters. 


FALCON  COMMUNICATIONS 

BIPOLAR  MOBILE  AMPLIFIERS 

Falcon  Communications  offers  a  lirieof  bipolar  mobile  am- 
piif iers.  IVlade  in  the  USA,  these  amplifiers  are  ali-mode  (SSB, 
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CW,  or  FM)  linear  amplifiers  mounted  on  large  heal  sinks  tor 
cool  opefatlon.  Motorola  rf  power  transistors  are  used  for  max- 
imum reliability. 

A  carrieroperated  felay  is  inclyded  and  a  remote  keying 
jack  Is  available  or  the  rear  panel,  Built-in  thermal  proiecHon 
places  the  unit  in  a  straight-through  mode  in  the  event  of  over- 
heating. 11  automatically  resets  when  the  unit  cools  down.  An 
opti^onai  receive  preamp  is  available  for  those  users  whose  re- 
ceivers need  an  extra  boost,  The  two-meter  versions  of  these 
ampiifierg^ali  with  a  maximum  power  output  of  150  Watts,  are 
asfollows:Model5t21— aWattsin  =  1 50  out,  1  Watt  in  =  90 
out.  Model  5122-10  Watts  in  =  150out,5Wattsln  =  80  out. 
Model  5123—25  Watts  in  -  150  out.  10  Watts  in  ^  75  out. 
Model  4109 — optional  plug-in  preamp,  12  dB  gain,  2  dB  NR 

l^r  more  information,  contact  Faicon  Communic&Hons, 
PO  Box  8979,  Newport  Beach  CA  92658,- {7U)-7W-3622. 


FOXTANGO 

FoX'Tango  b  known  for  the  quality  of  their  crystal  filters, 
which  are  avaiJ  able  for  most  of  the  popular  tOOM,  Yaesu,  Ken- 
wood, and  other  HF  transceivers.  For  example,  receiver  selec- 
tivity may  be  improved  through  the  use  ot  &-pole  i-f  filters  as 
d  rop-  i  n  rep  I  acements  for  those  In  your  transce  i  ver,  I  n  cl  uded  i  n 
the  complete  line  of  filters  offered  by  Fox-Tango  are  ZI-kHz 
(SSB)  bandwidths,  and  250-Hz  or  BQOHz  {CW)  bandwidtbs. 
Cofhplete  instructions  are  included  with  each  filter  ordered ^ 
and  discounts  are  availabie  on  multlple<;uantity  orders.  Fbr 
more  information  and  a  complete  catalog,  write  Fox-Tango, 
Box  15944S.  W.  Palm  Beaoh  FL  334 16:  (3(^^^3  9587, 


GLB  ELECTRONICS 

The  GLB  Model  PK1L  Is  the  first  TNC  designed  for  porta 
bles  and  sofar-powered  stations.  Speci-al  features  Include: 

•  Low  current  dra^  n—2B  m  A.  1 2  V  dc 

•  Minlatufe  size— 4.6"  x  5.8"  x  1*  v 

•  Weighs  12ounces  Including  cabinet 

•  On-board  Uthlym-battery  RAM  backup 

•  On-board  "watchdog'' for  ne  I  lability 

•  Retain  sail  features  of  the  Mode  I PK^  1 

•  Standard  DB56  connections 

•  eKRAM— 16KR0M 

•  Squetchedaudio  not  required 

TTie  Model  PK1-L  comes  completely  wired  and  tested  In  an 
aHi-metal  shJelded  cabinet.  List  price:  $239.95^  Amateur  Net: 
$209.95. 

For  more  Information ^  contact  GLB  BiectronloSr  ^51  Com- 
merce Parkway,  BuffatoNY  H224;(7my675S740. 


The  Power  Ant  Pius  frGm  Grove  Enteiprfses. 


GROVE  ENTERPRISES 

Powe^^r  Ant  Plus 

With  total-spect ru m  1 0O-kHz-1 3CX)-M Hz  coverage  and  u p  to 
30  dS  gain,  this  new  Grove  low-noSse  preampiif  ler  can  make  a 
difference  in  fongwave,  shortwave,  scanner,  TV,  and  FM  signal 
strength,  Equipped  with  standard  Motorola  jacks  for  most 
scanner  appfiications.  We  took  our  ANT-4B  Power  Ant  and 
modified  it  for  wider  bandwidth  and  lower  intermodulation  so 
that  it  can  cope  with  strong  and  weak  signals  alike.  Use  the 
front-panel  gain  control  to  boost  weak,  distant  signals  or  to  at- 
tenuate overload  from  st  ron  g  local  po  werh  ouses ,  Price:  $49,00 
plus  $2  UPS  or  S5  US  malt, 

Minitunsrlll 

This  shoriwaveAongwave  performance  booster  can  ell  mi- 
nate  Images,  Intermod,  and  phantom  signals  on  your  short- 
wave receiver. 


IMo  power  required:  simply  connect  to  your  receiver's  an- 
tenna and  enjoy  reduced  Interference  reception  from  100  kHz 
through  30  MHzl  Price:  $39,00,  free  UPS,  $5.00  US  mall. 

Scanner  Beam 

The  Grove  Scanner  Beam  is  an  eleven-element  log-period  tc 
dipole  array,  designed  to  provide  ncKsompromise  directional 
reception  from  106-512  and  806-960  MHz,  and  bi-directional 
reception  from  25-54  MHz.  It  is  made  of  durable  heavy-gauae 
aluminum.  With  15dB  of  front-to-back  ratio  and  30  dB  of  side 
rejection,  the  Scanner  Beam  ensures  maximum  response  to 
distant .  weak  signals ,  yet  stro  ng  local  signals  may  be  rece  i ved 
from  all  directions  without  the  need  for  antenna  rotation. 
Comes  equipped  with  standard  TV-type  F  connector  for  easy 
connecilori  to  low-loss  5C^  or  75-Ohm  coaxial  cable.  Price: 
S40.00  plus  $3,00  UPS,  S6.00  US  mall.  For  information  or  cata- 
log, write  Grovs  Enterprises,  PO  Box  95,  Br^ssfown  NC 28902; 
(704)^7-9200;  order  desK  f5WH3^l65,        a 


Hea  th  's  S  W7QQ0  gmefa  t^ovetag^  receiver. 


HEATH 

SW-7B00  Oeneral-Covefaga  Receiver 

The  SW-7S00  receiver  covers  150  kHzthn^ugh  30  M  Hz  con- 
tinuously in  30  overlapping  l-MHz  bands.  Qroadband  front- 
end  circuits  eliminate  the  need  to  tune  circuits  vwltbin  a  band 
and  wideband  front-end  stages  eliminate  the  need  for  the  cus- 
tomary rf  amplifier.  An  upcohvertingj  double-conversion  mix- 
ing design  provides  excellent  image  rejection. 

The  SW-7800  features  a  five-digit  LEO  display  with  1  kHzac- 
curacyn  LSB^  USB,  GW,  and  AM  {wide  and  naffow)  modes  ot  op- 
eration,  age  time-constant  switch,  synthesized  high- 
frequency  oscillator,  and  a  muting  provision  to  permit  opera- 
tion with  a  transmitter.  Other  features  include  a  switch  to  pro- 
tect against  overload  from  very  strong  local  stations,  front- 
panel  jack  for  taping  receptions  [unaffected  by  volume  set- 
ting), and  a  telescoping  whip  antenna  for  local  reception  and 
portable  operation.  Only  a  VTVM  is  required  for  receiver  alSgn- 
ment; 

H{^3006  Crossf  iiE  Tuning  Indicator 

The  new  HD-3006is  avisual  tuning  indlcatorforRTTY  com- 
munication. Sistteen  LEDs  make  up  the  display:  Eight  vertical 
LEOs  identify  mark  stgnai  strength  while  eight  horizontal 
LEDs  do  the  same  for  space  signal  strength.  Tuning  the  indi- 
cator for  maximum  vertical  and  horizontal  display  will  provide 
astnsng  signal  for  computers  or  RTTY  printers.  Each  LED  bar 
requires  approximately  14-dB  no-slgnal-to-signal  voltage  ratio 
for  full  operation.  Minimum  Input  signal  is  0.3  Vac  rms  or  0.5  V 
dc,  Maximum  signal  Is  15  v  ae  rrrts  or  15 v  dc 

The  HO3006  Crossfire  Tuning  Indicator  has  a  wide  voltage 
range  and  is  connpatible  with  almost  any  interface/terminal 
u  n  1 1  th  at  h  as  oscil  toscope  ou  t  pu  ts  1or  t  uni  ng.  The  ac/dc  cube- 
type  power  supply  is  included  in  the  kit. 

Tem^ilnal  Node  Contnolter 

The  H  D-'^MO  te  rm  I  na  I  nod©  control  ler(TNQ  has  been  added 
to  the  amateur^radio  product  lineup  at  Heath  Company. 

The  H 0-4040  is  a  version  of  the  popular  Tucson  Amateur 
Packet  Radio  (TAPR)  which  allows  communication  using  ter- 
minal or  computer  control  of  any  amateur-radio  system. 
Packet  radio  ensures error-free communication  and  greatly  in- 
creases  communication  speed.  The  Hl>4040  has  a  built-in 
1200-baud  modem.  Baud  rates  of  up  to  9600  are  possilDle  with 
an  external  modem.  Both  AX.25  and  VAiXG  protocols  are 
used. 

Three  modes  of  operation  are  provided:  a  conversation 
mode  which  allows  conversation  with  another  operator,  a 
command  mode  which  allows  configuration  of  the  TIMC  and 
use  of  a  variety  of  operating  commands,  and  a  transparent 
rnode  wh  ich  I  s  u  sed  i  n  transferring  f  i  les  f  rom  one  com  puter  to 
another,  A  6809  processor  and  a32K  ROM  and8K  RAM  are  fea- 
tured. Both  ROM  and  RAM  can  be  expanded  by  adding  up  to 
16K. 

A  built-in  automatic  beacon  can  be  set  to  transmit  a  mes^ 


sage  at  designated  intervals  determined  by  the  operator.  Any 
station  can  act  as  a  digital  repeater  and  up  to  eight  such  'link- 
ing" stations  are  al  lowed,  w  h  Ich  greatly  expand  the  operator's 
range. 

For  more  information  on  these  products,  write  to  Heath 
Company;  Dspt  T50-5eS,  Benton  Harbor Mf  49022.  In  Canada, 
write  Heath  Company,  1020  fslington  Avenue,  Dept.  3100,  To- 
ronto, On  tario  MSZ  5Z3. 


The  IC320QA  dusi  bander. 

ICOM 

!C-32O0A  Dual  Bander 

ICOM  has  announced  the  IC-3200A  25-Watt  compact 
full-featured  dual  bander.  With  only  14  front-panel  con- 
trotSf  the  IC-32O0A  offers  these  features: 

•  Frequency  coverage:  2  meter  (140,000-150.000  MHz),  70 
cm  (440.000-450.000  MHz) 

•  5'kHz  fully  programmable  offsets  for  MARS  and  CAP 
repeater  operation 

•  5!6'Wx2-^HxQl4*0 

•  25  Watts  output  on  both  bands 

•  Memory  lockout 

•  Scanning:  memory,  band,  programmable,  and  priority 
•Ten  tunable  memories  with  lithium  battery  to  maintain 
memories  when  disconnected  from  the  power  source 

•  LCD  display 

•  Tone  encoder  fall  PL  and  subaudible  tones  built-in) 

•  One  antenna  connector  fduplexer  Is  already  installed) 

•  Variable  tuning  i^ncrements:  5  and  15  kHz  (2  meters),  5 
and  25  kHz  (70  cm) 

The  IC-3200A  also  comes  standard  with  an  IC-HM14 
touchtone'^  mike  with  up^down  scan,  dc  power  cord,  and 
a  mobile  mounting  bracket  Suggested  retail  price  Is 
1549.00, 

IC-1271A  I.2-GH2  Transcehrer 

iCOM  has  announced  the  10-1 271 A  fuSI-featured  base 
station  transceiver.  With  coverage  from  1240  to  1300 
MHz,  the  I C- 1271 A  features  10  Walts  of  rf  output  power, 
32  memories,  scanning,  and  muUEmode  operation  ir^clud- 
ing  ATV  {amateur  TV). 

Additional  features  tnciude: 

•  Front -end  GaAsFETs 

•  CW/FM/upper  and  lower  SSB 

•  Scanning— memory,  program,  or  mode  scan 

•  12  V  dc  or  1 17/240  V  ac  (optional} 

Options  tncTude  the  TV- 1200  ATV  Interface  unit,  la 
EX310  voice  synthesizer.  UT-15S  CTCSS  encoder^de- 
coder,  and  IC-PS23  iS.S-V'dc  internal  power  supply.  Sug- 
gested retail  price  Is  $999,00.  For  more  information! 
contact  iCOti^  America,  inc..  2380  t  mth  Ave.  NE,  Betfevue 
WA  9&004:  (2Q6)-4b4-8155, 


INTERNATIONAL  RADIO 

International  JRadio  offers  fl-pole  crystal  filters  for 
ICOM  730,  735,  740,  745,  751,  R70,  R71,  and  R7OO0: 

•  Drop-in  2.1-kHzSSB,  9.01  l5^MHi  center  frequency  (CF), 
replaces  FL  30— S49.00 

•  Drop-in  2.4-kHz  SSB,  455.00  CF^  replaces  FL44  ex- 
actly— S60,00 

•  Wire-in  2.1-  kHz  SSB,  455,00  CF,  replaces  FL44— 39900 

•  Drop-in  4O0'Hz CW,  9.0106  OF,  replaces  FL-32— $4900 

•  Matched  set  SSB  2.1  kHz— Si 39. 00 

•  Matched  set  CW  400  Hz~S139,00 

Ftor  more  information,  contact  international  Radio, 
inc.,  1532  SE  \/tiiage  Green  Dr.,  Suite  L,  Port  St.  Lucie  FL 
33452;  (305h335'5545. 
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KanuofTfCS  Packet  Communicator. 

KANTRONICS 

Universal  Temiinal  Unit 

Kantronics  has  announced  a  new  concept  in  com- 
puler-to-transcetver  Inteffacirsfl.  The  Kantronics  Univer- 
sal Terminal  Untt  (UTU)  gives  any  computer  with  an  RS- 
232  port  and  a  temiinai  program  ttie  ability  to  interface 
wilt!  any  transceiver.  The  need  for  additional  programs 
has  been  enminated  with  the  Inciuston  of  a  microcom- 
puter fn  UTU.  The  internal  programming  of  UTU  allows 
reception  and  transmission  of  Morse  code,  radioteEetype, 
ASCII,  and  AMTOR. 

To  access  Ih©  internal  program  a  terminal  program  is 
used.  The  terminal  program  is  usually  very  similar  to  the 
program  used  for  telephone  modem  operation.  The  man- 
ual shipped  with  the  Kanlronics  UTU  includes  terminal 
program  examples  for  IBM,  Kaypro,  Radio  &hack  TRS-80 
Models  III  and  fV,  and  rnany  other  popular  computers. 

The  UTU  gives  the  operator  the  freedom  to  program  ad- 
ditional features  or  to  use  the  system  in  its  standard 
format, 

The  Universal  Terminal  Unit  is  housed  in  a  precision 
extruded  aluminum  alloy  case.  The  ten-segmeni  LED  tiar 
graph  is  used  for  tuning^  and  individual  LEDs  show  locK 
and  valid  status  during  AMTOR  operation,  UTU  requires 
12  vplts  dc,  £00  mA  minimum,  and  Ihe  user  must  provide 
the  power  supply. 

The  internal  menu  driven  UTU  program  allows  trans- 
mission and  reception  of  CW  at  6-99  wpm,  radiotetetype: 
at  60,  67,  75,  100,  and  132  wpm,  ASCII  at  110,  150,  200, 
and  300  baud,  and  AMTOR  modes  A,  B.  and  L  These  ca- 
pabilities give  the  operator  the  opportunity  lo  communi- 
cate in  foLir  different  coded  amateur  formats.  Suggested 
retail  price:  $199.95. 

Packet  Communicator 

To  better  utilize  the  new  packet  technology,  Kan  ironies 
has  designed  a  new  hardware  format  for  processing  the 
packet  protocol.  By  using  an  internal  microprocessor  lo 
handle  the  protocol  and  integrated  circuits  for  signal 
processing,  the  Kantronics  Packet  Communi^cator  be- 
comes the  most  compact  and  inexpensive  finished 
packet  unit  aval  tab  te  today. 

Data  is  transmitted  between  the  Kantronics  Packet 
Communicator  and  the  computer  using  a  serial  RS-232  or 
TIL  port.  Baud  rates  of  300,  1200.  and  9$00  can  be  used 
Any  terminal  or  communications  software  program^  like 
those  used  for  telephone  modem  operation,  can  be  used 
to  set  up  the  computer  to  communicate  with  the  Packet 
Communicator.  Special  Packet  Terminal  (PacTerm^*)  pro- 
grams for  many  popular  personal  computers  wiill  be  avail- 
abfe  soon  from  Kantronics. 

System  compatibility,  the  abJUty  to  exchange  data  with 
eicisting  packet  terminal  node  controllers,  has  been 
achieved  vi^lth  the  Kantronics  Packet  Communicator  by 
using  the  popular  Tucson  Amateur  Packet  Radio  group 
software  program.  Almost  all  of  the  commands  and  op- 
eration procedures  used  by  the  TAPR  group  are  used  with 
the  Kantronics  Communicator.  Both  the  ARHL  standard 
AX.25  and  Vancouver  protocols  are  incorporated  in  the 
unit.  The  Kantronics  Packet  Communicator  supports 
baud  rates  of  300,  400,  600,  and  1200,  tout  the  unit  does 
not  support  full-duplex  operation. 

An  added  feature  of  the  Kantronics  Packet  Communi- 
cator is  the  ability  to  select  either  Betl  103  or  202  tones 
for  300baud  operation.  This  will  allow  the  operator  to 
switch  to  the  lower  tone  set,  improving  performance  at 
slower  speeds  on  the  HF  bands.  This  feature  makes  the 
Kantronics  Packet  Communicator  an  excellent  choice  for 
gateway  use  on  the  HF  bands. 

The  Kantronics  Packet  Communicator  will  also  func- 
tion as  an  Intelligent  1200-baud  radio  modem.  This  fea- 


ture gives  the  operator  the  ability  to  transmit  and  receive 
data  at  high  speeds  without  using  any  special  protocol. 

The  unit  Is  housed  In  an  extruded  aluminum  case 
measuring  1,9*  H  x5.9*  WxB"  D.  An  externai  power  sup- 
ply and  cables  for  connection  to  the  transceiver  and  com- 
puter are  Included.  The  user  musi  provide  the  RS-232  and 
microphone  connectors  for  his  station.  The  Kantronics 
Packet  Communicator  is  not  available  in  kit  form.  Sug- 
gested retail  price:  $2l9.0O.  For  more  information,  con- 
tact K&ntronics,  T202  B.  23rd  SL,  Lawrence  KS  66046. 
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The  TH  31  AT  from  Kenwood. 


KENWOOD 


TH  Series  NTs 


•  High/low  power  switch  {1  Watt  high^  150  mW  low} 

•  TH-21A  and  TH-21AT  have  expanded  frequency  cover- 
age for  most  MARS  and  GAP  frequencies  (141.000- 
1S0.995MHZ) 

•  TH-31AyTH-31ATi  220.000-224.995  MHzin  5-kHz  steps 

•  TH'41A/THmAT;  440.000-449.995  MHz  in  S-kHz  steps 

•  Repeater  offset  switch 

•  Quick  change,  locking  battery  case 

•  Comes  complete  with  rubber  fJex  antenna,  tSO-mAh 
battery,  wall  charger,  and  wrist  strap 

TS-430S  Compact  HF  TransGeiwer 

•  150-kHz-30-MH2  genera  I -coverage  receiver 

•  If  shift 

•  TunabFe  notch  filter 

•  LSB,  USB,  Afsrt,  CW,  FM  ioptionaJ) 

•  ProgrammaWe,  multi-function  scanning 

•  8  memories,  vvith  memory  channel  8  for  split-frequency 
operation 

•  Built-in  speech  processor 

TS-940S  HF  Transceiver 

•  100%  duly  cycle  transmitter  (14 J 50  kH£.  CW  mode, 
now,  60mins.J 

•  Built-in  FM 

•  40  memory  channels 

•  General -coverage  receiver,  150  kH2-30  MH? 

•  Direct  keyboard  entry  of  frequency  selection 

•  Exclusive  muhi-function  LCD  panel  that  graphically  il- 
lustrates CW  VBT,  SSB  slope  tune,  frequency,  time,  and 
antenna-tuner  status  (w^hen  AT-940  instalfed) 
•Automatic  antenna  tuner  buill  in  (covers  I&O-IO  me- 
ters} 

•  Semi  or  full  break-in  (QSK)  CW 

•  Pan  display  capabif ity  (when  SM-220 equ ipped  with  BS-B) 

•  SSB  slope  tuning,  CW  VBT.  notch  filter  for  interference 
reduction 

•  Voice  synthesizer  option  fVS-l) 

•  Dynamic  range  exceeding  102  dB 

There  is  a  full  line  of  optional  accessories  available  for 
the-se  products.  For  more  information,  contact  Tfio-K&n- 
wood  Communications^  PQ  Box  7065,  Compion  CA 
90224:  (2l3}-639-9a00. 
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The  1290  Antonna  series  fforr}  Larson. 

LARSEN  ELECTRONICS 

Self- Resonant  Antenna  tor  Portables 

The  new  Lars  en  KD1 4-440- HW  (440-450  MHz)  is  a  half- 
wave  design  that  is  resonant  despite  the  poor  ground 
plane  provided  by  the  portable.  It  Is  12"  long  and  fits  any 
radio  with  BNC  output  Suggested  retaif  price  is  S32.50, 

The  2170  Antenna  Series 

These  antennas  are  for  operation  on  VHF  and  UH  F  fre- 
quenci-es.  One  antenna  covers  both  frequencies  without 
tuning.  By  combining  %-  and  !^-wave  elements,  one  an- 
tenna covers  2-meter  (144-148  MHz)  and  70-cm  (440-450 
fvlHz)  amateur  frequencies.  They  operate  with  oj  without 
a  ground  plane.  Units  availat)le  to  fit  Larsen  NLA^  NMO, 
and  PO  mounting  hardware.  Suggested  retail  price  is 
$45.22  each. 

The  1290  Series  for  1.2  GHz  Use 

The  design  of  this  series  combines  2  hailf-wave  ele- 
ments fed  by  a  quarter-wave  element  with  integral  phas- 
ing. They  deHver  a  full  5  dB  gain  when  compared  with  a 
quarter-wave  antenna  mounted  in  the  same  location. 
Low^foss  mounting  kit  Is  availatsEe  for  both  Larsen  MMO- 
and  NLAstyle  mounting.  Suggested  retail  price  is 
$26.12. 

For  more  information,  contact  Larsorr  Efectrom'cs, 
71611  NE  50th  AvB.,  PO  Box  1T99,  Vancouver  WA  98668; 
{206)-573-2722. 


The  HPC201B  microcomputef  controller  from  M&gghre. 


MAGGIORE 

HPCZOIB  Microcomputer  Controlter  with  A^topatch 

The  HPC201B  is  a  computerised  repealer  control  sys- 
tem with  all  these  features: 

•  User  programmable  key  code  and  autopatch  codes 

•  Intelligent  autopatch 

•  Programmable  courtesy  tone 

•  User-contToiled  toll  restrict 

•  Up  to  7  individually  controlled  500-mA  outputs 

•  Valid  tone  acknowledgement  vi^ith  LEO 

•  Smart  Identifier,  user  programmable 

•  Input  status  indicators 

•  Input  and  output  amplftFers 

•  Mating  connector 
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•  Multi-digit  programmable  command  and  autopatch 
codes 

•  R<5vei'se  autopatch  and  repeater  telephone  control 
■  Surgiar-alann  input 

•Tone  muting 

•  Tone  masfecing 

•  Three-speed  rotary  dialer 

•  911  capability 

•  Redialer 

•  Up  to  60  different  functions 

•  IS-digit  decoder 

•  AuxlUary  or  link  input 

•  LED  indicator  outputs 

•  Uses  single  12-volt  power  supply 

•  Easy  repeater  connections 

•  Sockets  used  on  all  ICs 

•  Source  listing  available 

Hi  Pro  "E**  Expandable  Repealer  Sysiem 

The  Hi  Pro  "E"  is  an  expandajale  repeater  System  with 
the  following  features:  a  basic  repeater  whtch  would  i«n- 
clude  a  complete  receiver,  transmitter.  COR.  front-panel 
controls,  Indicators,  local:  speaKer,  and  mike  jacl^.  The  Hi 
Pro  "E"  Es  housed  in  an  enclosed,  19'  rack-mountaWe 
cabinet, 

This  system  can  be  expanded  at  the  time  of  purchase, 
or  one  can  obtain  after- pure  base  add-ons  when  required, 
such  as  a  higher- power,  1lO/220-volt-ac  power  supply, 
identifier,  autopatch,  or  computer  controlfer  In  addition 
to  these  add-ons  an  additional  receiver  and  transmitter 
can  be  mounted  Internally  for  such  uses  as  control-link, 
remote-base,  or  duai-band  operation,  etc,  An  extension 
panel  is  available  for  local  monitoring  of  the  repeater 
with  a  control  cable  that  plugs  directly  Into  the  rear  of 
the  repeater  Tills  panel  contains  ail  necessary  metering, 
status  lights,  and  indicators.  All  addons  to  expand  the 
system  will  be  available  from  the  company  and  are  com- 
plete Including  instructions  for  proper  installation. 

For  more  Information^  contact  Maggfore  Etectronic 
Laboratory,  590  Snyder  Avenue,  West  Chester  PA  W3W; 
(2r5h436-605l. 


GLEN  MARTIN  ENGINEERING 

Glen  Martin  Engineering,  Inc.,  will  soon  be  rebasing  a 
new  line  of  steel  towers  that  are  truly  self-supporting  in 
lOD-mph  winds  and  handle  antenna  loads  ranging  to  30 
square  feet  at  heights  to  300  feet. 

The  tower  has  an  equilateral  triangular  design  with 
face  width  ranging  from  16"  to  6',  There  are  tapered  as 
well  as  straight  sections.  Material  Is  hot-dipped  galva- 
nl-zed  steet  and  all  bolted  constuctton.  For  more  Infor- 
mation, contact  Gten  Martin  Engineering,  Inc.,  PO  Box 
253,  Boonvifie  MO  6S233:  (316}  882  2734. 


it. 

•         ^^ 

1 

C      D 

li^        A.  ^^'^F        mm 
mfjmqrh^ 

•       AKTSmm  MATTHFR        ♦ 

The  MfJ  M  obi f&  Antenna  Mate  tier. 

MFJ  ENTERPRISES 

MFJ«949C  Deluxe  V#rsa  Tuner  II 

The  new  MFJ-949C  Deluxe  Versa  Tuner  is  a  completely 
new  design  with  improvements  over  the  949 B.  It  has  a 
cross- needle  meter  that  reads  forward  power,  reflected 
power,  and  swr  simultaneously  in  either  30O  or  30  Watts, 
with  no  swr  sensitivity  adjustment  needed. 

Providing  maxEmum  power  transfer  from  your  transmlt- 
ler  to  nearly  any  antenna,  the  unit  can  handle  up  to  300 
Watts  rf  output  from  the  transmitter  from  160  through  10 
meters.  A  Ihree-inch-dlameter  air-wound  Inductor  gives 
plenty  of  matchlrig  range  and  less  loss  for  more  VVatts 
out  The  6-position  antenna  switch  allows  selection  of; 


two  coax  lines  (direct  or  through  the  tuner) ^  random  wire 
or  balanced  line,  and  dummy  load.  For  baianced  lines,  a 
1;4  balun  is  bulH  into  this  unit. 

The  MFJ-949C  also  includes  a  50-Ohm  dummy  toad, 
lOOO-voll  capacitors,  and  SO-239- con  nee  tors  and  binding 
posts  for  balanced  line,  random  wlref  and  ground. 

Measuring  10x3x7  inches,  the  unit  can  be  used  with 
any  transmitter  and  antenna,  home  or  mobile.  It  retails 
for  $M9.9S. 

MFJ  81 S  Cro^s-Needle  Swr^Vatt mater 

A  cross-needle  swr/wattmeter  enabling  ham  operators 
to  read  swr,  forward,  and  reflected  power  at  a  single 
glance  is  now  available.  No  swr  setting  is  needed  at  any 
range. 

The  average  forward  and  reflected  power  Can  be  read 
in  three  ranges:  20/200^2000  Watts  forward  and  5/50^500 
Watts  reflected.  Swr  can  be  read  from  1:1  to  1:5  on  a  two^ 
color  scale.  The  unit  works  from  1.S  to  30  MHz,  and  ac- 
curacy Is  *  10%  full  scaie.  Ranges  are  push-button  se- 
lected.  It  selis  for $59.95. 

MFJ-910  Mobile  Antenna  Matcher 

The  MFJ-910  is  a  Mobile  Antenna  Matcher  which  low 

ers  swr  by  capacitive  matching  a  mobile  antenna  to  50 
Ohms;  more  power  results  out  ol  the  transmitter  and  Into, 
the  antenna,  especially  If  a  solid-state  rig  is  being  used. 
The  MFJ-910  matches  mobile  antennas  for  10  through  80 
meters.  It  measures  only  2]^'x21^''  and  can  be  mounted 
Inconspicuously  with  the  mounting  hoies  provided.  In- 
Stallalion  is  Slmpty  the  connecting  of  the  antenna  to  the 
SO '239  connector  labeled  "out"  and  the  transmitter  to 
me  SO  239  connector  labeled  "In/' 

The  Mobile  Antenna  Matcher  retaiis  for  $19.95. 

Ail  MFJ  products  come  with  an  uncondltlonai  t-year 
warranty,  and  Items  bought  directly  from  MFJ  tiave  an 
additionai  30-day  guarantee.  If  not  completely  happy  with 
your  product  during  thai  time.  It  may  be  returned  for  a  full 
refund  minus  the  shipping  and  handling  charge-  For  fur- 
ther information^  call  (800^6471800  or  write  to  MFJ  En- 
terprises, ^/lo.j  PO  Box  494,  Mississippi  State  MS  39762. 


P.  C.  Eiectronic^'  cry&t&hcontroUed  version  of  its  down- 
convetter. 


P.  C.  ELECTRONICS' 
DOWNCONVERTERS 

Dual-gate  GaAsFETs  in  the  preamp  and  mixer  stages 
make  the  P.  C.  Electronics  TVC'4Qa  GaAsFET  70-cm  ATV 
downconverter  a  very  sensitive  unit  which  will  dig  out  the 
weakest  video  from  the  snow.  The  high-Z,  double-tuned 
bandpass  filter  as  well  as  the  GaAgFETs'  hign  resistance 
to  intermod  realiy  reject  strong  UHF  TV  broadcast  and 
other  out-of-band  signals,  The  active  mixer  has  the  same 
dynamic  range  as  a  doubly-baianced  mixer  but  with  gain 
and  low  noise  figure,  A  varicap-tuned  vco  covers  ihe 
whole  420-450' WIH^  band  with  just  enough  overlap  for 
the  downconverter  to  output  to  your  TV  on  any  open 
channel  from  2  to  4. 

The  TVC-4Ga  can  be  powered  by  any  external  12-V  dc 
power  supply  or  by  the  taO'V'ac/12'V  power  supply  that 
comes  with  it.  Antenna  Input  is  a  BNC  and  the  TV  output 
Is  a  type  F,  The  cabinet  Is  4^x2,5''x7''.  The  unit  Is 
SI 09.00  delivered. 

Those  who  want  to  package  their  own  downconverter 
for  the  Bhac*<  or  antenna  mount  can  get  the  wired  and 
tested  board  (TVC  2Ga}  by  itself  for  $69.00.  and  there  is 
the  crystal-controlled  version  (TVCX-70)  designed  for  un- 
attended operations  such  as  repeaters,  links,  and  public- 
service  events.  It  comes  as  a  wired  and  tested  circuit 
board  set  up  to  your  specified  Input  f  requer>cy  and  output 
TV  channel.  Requiring  12  V  dc,  it  is  $69,00  delivered. 

For  further  Information,  call  or  write  P.  C.  Elect ronrcs, 
2522  Pax  son  Lane,  Arcadia  CA  97006:  {8't8j-447-4565, 
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Paiomar's  P^41QX  pwamptifier. 


PALOMAR  ENGINEERS 

Transceiver  Preamplifier 

A  new  addition  to  the  line  of  preamplifiers  is  the  model 
P-410X.  featuring  Improved  selectivity  and  faster  sendire- 
ceive  switching,  jt  connects  between  transceiver  and  an- 
tenna, providing  more  than  20  dB  extra  gain  and  a  iow 
noise  figure.  Gain  Is  continuously  variable.  An  rf-sensing 
circuit  automatically  bypasses  the  preamplifier  during 
Iransrrtiit,  The  fall-safe  switching  circuit  handles  trans^ 
cei  vers  to  350  Watts  P  E  P,  Co  n  n  ec  t  ors  are  SO-239. 

Unfversal  Audio  Filter 

The  new  model  FL-4  is  for  SSB/CW/RTTY/AM  and  fea^ 
tures switched  capacitor  filters.  A  10-pole  low  pass  and  an 
8- pole  high  pass  can  be  moved  anywhere  In  the  200- 3-500- 
Hz  voice  range  to  form  a  sharp  bandpass  filter  al  any  fre- 
quency and  of  any  bandwidth.  A  notch  filter  eliminates  het- 
erodynes. It  connects  between  receiver  and  speaker.  The 
on-off  switch  bypasses  the  filter  when  not  In  use.  For  IS  ^/ 
dc.  An  optional  1 15-V'ac  adapter  is  available. 

Maw  Hi{jh-Powar  Balyn 

The  "Qig  Beam"  balun  has  been  optimized  for  the  7"- 
30-MHz  range.  This  new  model  BA-20O0  has  improved  bal- 
ance and  Swr  across  the  range.  The  power  rating  js  2000 
Watts  output  power  through  the  baiun  with  a  good  safety 
factor.  It  has  been  tested  and  works  weil  at  5000  Watts, 
The  BA-2000  ts  recommended  for  beams  on  40.  20.  t6, 
and  10  meters  when  high  power  is  used.  1:1  ratio. 

For  further  information  on  any  of  these  Items,  contact 
Paiorrr&r  Engineers,  Box  455,  Escondido  CA  92025;  (§19)- 
7473343. 


PROTOPIC 

Dave  Smart  has  formed  Pro  topic  {prototype  printed  cif- 
cuits)  which  specializes  in  tabbing  PC  boards  for  the  pro- 

totyper.  entrepreneur,  or  hobbyist.  The  company  can  turn 
out  the  first  and  second  of  a  single- or  double-sided  PTH 
board  for  roughly  half  the  cost  charged  by  most  produc- 
tion shops.  The  company  also  designs  boards,  prepares 
artwork,  and  stuffs  boards  to  customer  needs.  For  more 
Information,  contact  Protopio,  PQ  Box  9653,  Berkefey  CA 
94709^  (415}e43'1326. 


NEW  CALLBOOKS 

Announcing  the  biggest  change  in  its  65-yeaf  history, 
Radio  Amateur  Callbook,  Inc..  presents  three  new  publi- 
cations tor  1936-  The  North  American  C&Hbooh,  the  inter- 
national Caiii?ook,  and  the  C&Hi^ook  Supptement  wlii 
provide  current  QSL  information  for  over  880,000  radio 
amateurs  throughout  the  world. 

To  be  published  on  December  1,  1985,  the  new  1986 
North  Ameriaan  Catibook  lists  the  licensed  amateurs  in- 
all  countries  in  North  America  plus  those  in  Hawaii  and 
US  possessions.  Not  just  a  reprint  of  government  licens- 
ing records,  this  listing  Information  is  carefully  screened 
and  corrected  by  our  own  editorial  staff  lo  ensure  the  ut- 
most accuracy.  Also  featured  are  the  OalfbOQk  extrasi  in- 
ternational postal  Information,  worldwide  QSL  bureaus, 
and  a  census  of  radio  amateurs  around  the  world* 

Also  to  be  published  on  December  Ist,  the  interns- 
tionai  CaUbook  lists  the  calls,  names,  and  address  infor- 
mation for  licensed  amateurs  In  air  com n tries  outside 
North  America,  Fylly  updated  by  the  editorial  staff  using 
Information  from  official  sources  throughout  the  world, 
coverage  Includes  Europe,  Asia,  Africa^  South  America, 
and  the  Pacific  area  (exclusive  of  Hawaii  and  the  US  pos- 
sessions). 

The  1986  C^Ubook  Supplement  is  a  whole  new  concept 
in  updates.  To  be  published  June  1st,  the  new  supple- 


fr. 


66     73  for  Radio  Amateurs  •  November,  1985 


ment  will  list  the  combined  actrvity  in  both  callbooks  for 
the  preceding  6  months.  One  sypplement,  avaffabie  from 
your  local  dealer  or  the  publisher,  will  bring  you  thou- 
sands ot  nevw  ilcenses,  address  changes,  and  "then  and 
now"  call  changes  from  ccuntries  around  the  worid. 

For  add  it  tonal  infonriation  or  literature,  contact  Radio 
Amsteur  CsHbook,  tnc,  925  Sherwood  Drive,  Box  247, 
Lak&  Bfuff  tL  G0044. 


Regency's  MX7000  scanner 


REGENCY  ELECTRONICS 
SCANNER  REACHES  1.3  GHZ 

In  addition  to  monftonng  a  If  frequencies  between  25 
MHz  and  550  M  Hz,  the  Regency  MX70O0  is  one  of  the  few 
scanners  that  can  cover  frequencies  as  high  as  1.3  QHz. 
The  scanner  can  monitor  up  to  20  channels  or  search 
through  3in  entire  band  for  an  active  new  frequency. 
Other  features  include  a  24-hoyr  digital  clock,  priority 
channel,  duai  scan  speeds,  and  scan  or  search  delay  The 
MX7000  is  desiigned  for  home  or  mobile  use;  a  suggested 
retaii  price  of  S699.95  includes  teiescophng  whip  antenna, 
ac  power  suppiy,  do  power  cord,  and  a  mobile  mounting 
bracket.  Complete  detaiis  are  awatiabfe  from  suppliers  or 
Flegency  BectronhSt  tnc,  7707  Records  Streei,  tndisnsp- 
ofis  iN  46226. 


Li^fHON 


OBCfiR  ■? 


158?  JiJL   11  i3J:i-H;i^ 


■'^'^ilS■!^!^^s^'^^^^^i^''"-— •^^-!l^^'^^^^^^^:^^^  -^i-h-  v  '•'%■  j^ 


■^a^-L-K-: 


4S4  km 
^9  kirp 


E=:.Hi:i  o   rnr 

FRQ      liL5.824e 
I)OP       -43£  Hz 


ELEl 

ORBIT     2ye&9 


>r!X<C-'-K-«eM  '-HI  ■»«AHf^i^*»f>K*->>l»»>»*3f»««F*W*»«»>«l  "J^ 


Siihon  Sofutions'  GrafTraH  fi 


SILICON  SOLUTIONS 


GrafTrak  II 


GrafTrak  11  provides  real-time  graphic  display  of  a  ffat 
projection  map  which  moves  under  the  selected  satellited 
sun/moonystar  coverage  circle  and  updates  once  per  sec- 
ond- Spherical  projection  views  as  well  as  graphic  screen 
dumps  to  your  Epson/Oki  printer  can  also  be  produced. 
Requires  an  fBM  PC,  PC/XT,  or  true  compatibte,  an  IBM 
Color/Graphics  Monitor  Adapter.  8067  math  coprocessor, 
minimum  256K  RAM  with  512 K  recommended,  DOS 20 of 
later,  and  either  two  360K  floppy  drives  or  one  360K 
floppy  and  one  hard  drive. 

Silicon  Ephemeri& 

Silicon  Ephemeris  provides  tabular  data  output  to  the 
screen,  primer,  or  disk  file  for  the  following  operating 
modes:  1  observer  to  16  satellites,  16  observers  to  1  sat- 
ellite, schedule  for  1  observer  to  1  satellite,  window  be- 
tween 2  observers  and  1  satellite,  rise  and  set  times  for  1 
satellite,  time-ordered  rise  and  set  times  for  16  satellites. 
almanac  for  sun  and  moon,  16  observers  to  sun/moon, 
schedule  for  1  observer  to  moon,  window  between  2  ob- 
servers and  moon,  schedule  for  one  observer  to  sun.  Re- 
quired an  IBM  PC,  PC/XT,  PC/AT,  PC/|r,  or  true  compatible, 


either  an  IBM  Monochrome  or  Col  or^G  rap  hies  Monitor 
Adapter,  an  optional  8087  math  coprocessor,  256K  RAM, 
DOS  2.0  or  later,  and  36CJK  floppy  drive. 

Each  package  includes  SED,  an  editor  program  to  con- 
struct and  modify  satelii'te/observer  database  files. 
These  products  can  be  run  from  a  hard  disk  and  are  not 
copy  protected.  GrarTrak  II  and  Silicon  Ephemeris  are 
priced  at  $1 19.95  each  or  $199.95  for  both.  For  more  m for- 
mation, contact  Silicon  Sofutions,  inc.,  PO  Box  742546, 
Houston  TX  77274  2546;  {71 3}-66l'S727. 


Spectrum  Communfcations'  SCn2000X  micrapfocessor- 
con t roiled  repeater. 


SPECTRUM 

Repeater^gase  VHF  and  UHF  Power  Amplifiers 

The  Spectrum  SCA  lOO  150W  VHF  and  lOOW  UHF 
high-power  amplifiers  can  be  used  with  any  10-40 Watt 
transmitter,  repeater,  or  base  station.  They  feature:  auto- 
matic high  vswr  shutdow^n/bypass  mode  with  4X  ajtc^ 
matlc  reset  circuit,  and  auto  amp  bypass  if  the  power 
supply  should  fail  or  if  the  amp  should  overheat.  The  100- 
Watt  UHF  version  is  available  for  420-450  MHz;  ISO-Watt 
VHF  for  144-146  MHz,  19"  rack  mount.  A  heavy-duty  com 
pan  ion  power  supply^  the  SCP30,  is  also  available.  Its  rat 
ings  are  13.6  V  dc  out  at  25  Amps,  1 00%  continuous  duty. 


SGR200CIX  M  l-cropri>ces  so  r-Co  fit  rolled  Repeater 

The  repeater  includes  the  following  features; 

•  Full  auto  patch  and  touchtone''"''*  repeater  remote-con- 
trol capability.  Patch  age  for  constant  levels. 

•  Phone  line  and  over-the-air  command  modes 

•  Up  to  13  autodial  phone  numbers 

•  To  u  c  hton  e-  to-d  lal  -pu  I  se  con verte  r 

•  Full  16-digit  decoding  with  crystal-control  led  decoder 
iC  allows  the  use  of  A,  Q.  C,  and  D  characters  m  control 
codes.  This  expands  th^  number  ot  possible  codes  and 
increases  security. 

•Touchtone  control  of  aiJ  important  repeater  functions: 
timeout,  hang  time^  patch  timeout,  transmitter  inhlbit/re- 
set,  patch  and  reverse  patch  inhlblt^reset,  PL''""  on/off 
(with  optional  PL  boardj,  etc. 

•  Up  to  6  au)(iliary  functions— expandable 

•  Built-in  muting  circuit  prevents  retransmission  of  con- 
trol tones 

•  Automatic  CW  ID  and  remote  ID  command 

•  Distinctive  courtesy  tone 

•  "Kerchunk  Kiiier*'  circuit  discourages  annoying  keyups 

•  Timeout  warning  tone 

•  Built-in  battery  backup  saves  microprocessor  memory 
In  case  of  power  failure 

•  The  following  transmitter  options  are  available;  2  M^  30 
or  75  Watts;  220  MHz,  30  or  65  Walts;  440  MHz,  40  Watts, 
High-power  rack-mount  repeater  power  amps  and  power 
supplies  are  available  to  150  Watts. 

•  A  high-performance  receiver  is  included,  with  high  sen- 
sitivity, selectivity,  and  wide  dynamic  range.  An  B-pole 
front-end  filter  is  standard  as  well  as  a  12-pole  l-f  filter. 
"Super  sharp"  filter  options  are  also  available. 

SCR77D  Desfttop/Portabte  Repeater 

The  SCR77D  is  a  new  desktop/portable  repeater.  Its 
compact.  Eow-power  design  makes  it  ideal  for  local  use 
(within  a  0-20-mile  radius,  depending  on  antenna  and  ter- 
rain). It  may  be  used  at  a  fixed  location,  or  portable/mo- 
bile. Autopatch  and  PL  are  available  built-in,  Ac  power 
supply  Is  built  In,  plus  jacks  for  12-V-dc  power.  Fu]l-du- 
plesf  base-station  appiications,  such  as  computer  data 
links  or  export  "rural  telephone,"  are  also  ideal  for  the 
SCR77D.  Standard  models  include  a  10- Watt  UHF  ur^it 
with  buitl-in  dupiexer  and  a  15-Watt  VHP  unit  with  exter- 
nal duplexer.  For  more  information,  contact  Spectrum 
CommunicaifonSt  W55  W.  Germantown  Pk.,  Narristown 
PA  19407-^76;  (215)-^1'1710. 


H.  STEWART  DESIGNS 

DX  Qiitokshift  Antenna  Mount 

Mount  on  side  or  roof  of  motor  vehicles  or  trailers.  It 
takes  antennas  with  %"  mounting  studs.  Raise  or  lower 
antenna  with  a  90-degree  turn  of  on©  hand;  It  locks  in  po- 
sition but  it  is  easy  to  unlock  and  turn.  All  coax  connec- 
tions are  seaied  behind  O-rings,  weather  and  corrosion 
proof.  Cost  Is  $59.95,  shipping  paid,  vi/ith  all  attachment 
iiardware. 

DX  Hidden -As  set  Loop  Antenna 

For  those  who  can't  have  a  visible  antenna,  this  i^uil- 
wave  loop^  omnidirectional,  fits  Fn  a  cylindrical  space 
(Vertically  polarized!  about  0.1k  high  by  about  0,1 25X  in 
diameter.  It  is  broad  banded,  swr  1,2:1  or  less  at  reso- 
nance, and  power  handling  up  to  legal  limits.  It  feeds  di- 
rectly with  50-Ohm  coaxial  cable.  Compiete  plans  are 
$12.50;  plans  vwlth  complete  pre  cut  kits,  shipping  paid, 
are:  2  meter— $39,95,  6  meter— $47,95,  10  meter— $54.95. 
and  15  meter— S67. 95.  Prices  on  request  for  other  fre- 
quencies. 

II  DX  Two- Element  Directional  Antenna 

These  made-to-order  fulhwave  loops  mount  In  a  very 
small  space.  Gain  5  to  7  dB  over  a  single  element,  excel- 
lent refection,  bandwidth  at  least  3  percenr  of  resonant 
frequency.  When  vertically  poiarized,  they  wHi  rotate  in  a 
cyllndricai  space  0.25X  high  by  0,1 6X  In  diameter.  Direct 
feed  with  50-Ohm  coax^  tunable  for  radiation  pattern/ 
gain,  and  tor  frequency.  Prices  for  kits  and  assembly  In- 
structions on  request;  specify  trequency(ies). 

For  further  information  on  any  of  these  items,  write  to 
H.  Stewart  Designs,  PO  Box  643,  Oregon  City  OR  97045. 


Suiironfcs '  Super  Shp&r 


SULTRONICS 

The  Syper  Sloper 

The  Sultronics  Super  Sloper  covers  40,  80,  and  160  me- 
ters and  is  only  60  feet  long.  It  is  as  good  a  DX  antenna 
as  It  is  a  low-angle  radiator.  It  requires  a  mounting  height 
of  25-35  feel  and  requires  a  good  ground  for  the  mount- 
ing bracket  at  the  top.  This  is  a  very  popular  antenna 
since  the  low  bands  have  very  good  propagation  right 
now,  and  Is  $39.95  ppd. 

Dai  we  2*Meter  Amplifier 

The  Dal wa  LA2035  2  meter  amplifier  {.5/3  In,  30  out)  has 
the  same  quality  as  their  cross-needle  meters.  Operates 
FM/SSB/CW  on  13.8  V  dc.  Comes  supplied  with  mounting 
bracket,  BNG  connector  Installed  on  the  front;  the  meter 
measures  relative  power  output.  Comes  with  power  cord 
and  i^uiSt'in  fuse;  S65.00  ppd. 


TE  SYSTEMS 

TE  Systems  has  announced  the  avaliabiiity  of  its  new 
high-power  UHF  linear  rf  amplifier  model  441 OG  whicti  in- 
corporates a  high-quality  GaAsFET  preamplifier  within 
the  rf  PA  unit.  The  unit  operates  over  the  420"450-MH2 
band  and  is  particularly  useful  tor  OSCAR  work  The  rf 
power  amp  delivers  100  Watts  minimum  output  power  for 
10  Watts  drive  and  is  compatible  with  all  transmission 
modes  {FM,  CW,  SSB.  ATV).  T/R  switching  sensitivity  is 
rated  down  to  ^.^  Watt.  The  front  panel  allows  the  operator 
to  select  the  various  operating  options:  PA  on  but  no 
preamp,  preamp  on  with  PA  off,  etc.  A  SO-page  manual 
accompanies  the  unit,  describing  it  in  detail.  For  more 
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TE  Sya  t^njs '  44  f  OG  PQW&  »mp. 


informal  Ion,  con  tact  TB  Systems.  POBot  35845.  Los  An- 
getes  CA:  (273H78^Br 


UNADILLA/REYGO 

W20U  HF  and  VHF  High-Power  Maxi^Biiluns 

The  W2DU  Maxt-Baluns  (maxirrum  power)  contain  no 
ferrEte  cor^a  or  material  in  the  high-pQwer  portion  of  Ihe 
drcu4tL  no  core  lo  saturate  al  high  antenna  swr  levais  and 
Iherefora  no  harrnortic  gene  rail  on.  The  Internal  fe^Jdline 


passes  through  a  series  of  ferrite  beads  which  prevent 
curreni  flow  on  the  outer  braid.  This  prevents  accidental 
radiation  of  rl  Interterence  and  fesuits  in  balanced  cirr- 
rent3  on  the  two  halves  of  the  dipoie^  Slncre  no  coupling 
transfonrter  is  involved,  etroT-Ire®  antenna  impodance 
measurements  can  be  m»le  al  the  coajtiat  connecto>f. 
Ttie  W2DU-HF  and  W2DUVHF  cost  S19  95  each. 

W2Ay/W2VS  40-  iftd  W-tleter  Ameima  KH 

Ktl  jnciudBs: 
«  T  pajf  model  KW-40  iraps 

•  1  W2AU1:1baJun 

•  1  {)a]rVV2Ay  end-sulators 

•  125'  quality  rl4-7  strartd  coi^pet  wire 

Wfien  rnsiatte<J  ami  adjusted  pei  insi ructions,  low  swr 
results  on  40  aiHi  80  meiefS-  Tlirough  a  "multiple  half- 
wavelength  effect"  {sec  chapter  21  ABBL  Handbook}  yoa 
also  get  resonance  on  tO,  15,  and  20  meters,  (Swr  on  10, 
15.  and  20  will  be  higher,  2:1  to  4:1  typical iy,  and  a  trans- 
match  may  be  necessary  to  operate  on  these  Dands)  The 
kit  costs  £65.00. 

W2VS  Reyco  Antenna  Trapt 

e  User  tunable 

•  Special  frequencies  avaiiable 

•  Precision  frequency  paired 

•  Have  5iOO-pound-plus  puJI-apart  strength 

•  Weatherized 

At  resonance,  the  trap  is  an  "open  circuit"  and  cuts  the 
d  I  poke  to  resonant  length  for  that  frequency.  Addition  ol 


W2AWW2V8  ant^nnm  kit 


traps  to  a  dipoie  provides  ^ow  swf  on  2  to  6  baniis,  de^ 
pendirig  on  how  many  are  added.  If  a  KW-40  pair  is  added 
there  wiil  be  perfect  dipoie  perlorn^ar^ce  on  40  and  80  me^ 
ters.  Add  five  pairs,  tor  example,  and  work  10,  15,  20,  40, 
SO,  and  1 60  with  low  swr  on  each  band.  Over  200  different 
combinations  are  available,  90  exact  operaiing  perfor- 
mance may  be  selected.  Each  trap  costs  $16.00. 

For  more  Information,  contact  UnaditS&fRByco/lntine, 
6743  Kinne  SU  fas?  Syracuse  NY  T30B?;  (eoOH48^'i666, 


FULL  COLOR  QSL's 

at  economy  prices! 

Must  prwitiie  color  prirtt  or  slide 
and  sketch  of  fayout. 

20^  per  card— Minimym  order  1000 
Also  1  &  2  coior  canis  ai  kjw  pncBs 

VALLEY  PRESS  (206-845-9549) 

Ask  for  Dennis,  HR7Q 
207  West  Stewart.  Puyallup.  WA  98371 


■ 


e  TRS-SO""  RTTY 


•  ROM- 11 6 

•  Rny-cw 

•  TftS-80  MOD  111/ IV 

'Trouvi-iJ'*.  ut  Tandy  toip 


IHE  lUitnif  CO.  {206)653-9596 

P.O.  lOX  90}   NURTSVILLE,  WA  9C270 


19S6  CALL  BOOKS 

U.S.  Edition  S18.95 

Foreign  Edition  517.95 

If  Ordered  Before  Dec.  1, 1985 

NCN  ELECTRONICS 

33  McKiniey  Ave.  w.  Orange,  N  J  07052 

201-731-9506 


Selling  73  for  Ra- 
dio Amateurs  will 
make  money  for  you. 
Consider  the  facts: 
Fact  #1:  Selling  73  for  Radio  Am- 
ateurs increases  store  traffic— our 
dealers  tell  us  that  73  for  Radio  Amateurs 
is  the  hottest-sell  ing  amateur  radio  magazine 
on  the  newsstands. 
Fact  #2:  There  is  a  direct  correlation  between  store 
traffic  and  sales — increase  the  numt>ef  of  peoplecoming 
through  your  door  and  you'll  increase  sales. 
Fact  #3:  FaGt#1  -h  Fact #2  =  INCREASED $ALE$, which 
means  more  money  for  you.  And  that*s  a  fact. 

For  information  on  selling  73  for  Radio  Amateurs,  call 
800-343-0728  and  speak  with  our  di  rect  sales  manager.  Or 
wr Ite  to  73  for flad/o 4 ma fet/rs,  80  Pine  St.,  Peterborough, 
NH  03458. 


7S 


A>' Radio 
Amateurs 


eO  Pine  Street  Peterborough.  NH  D34S3 

800-3430728 


MOVING? 

SUBSCRIPTION 
PROBLEM? 

Get  help  with  your  subscription  by 
calling  our  new  toll  free  number: 

1-800-227-5782* 

between  9  a,m.  and  5  p.m.  EST, 
Monday-Friday, 

If  possible,  please  have  your  mailing  label 
in  front  of  you  as  weU  as  your  cancelled 
check  or  credit  card  statement  if  you  are 
having  problems  with  payment. 

If  moving,  please  give  both  your 
old  address  and  new  address. 
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...at  last,,. 
i;our  shack  organized! 

A  beautiful  piece  of  furniture  —  your  XYL  will  love  it! 

$184.50  S-F  RADIO  DESK 


L* 


Deluxe -Ready  to  Assemble 


Also  Available  . . . . 
Floor  Spaoe:  51"  Wide  by  30"  Deep 

$199.50 


Designed  with  angled  rear  shell  for  your 
viewing  comfort  and  ease  of  operation, 

FINISHES:  Walnut  or  Teak  Stain, 
floor  Spacer  39"  Wide  by  30"  De«p 

Additional  lr>formation  on  Request. 

ChecJ^S,  Money  Orders,  BankAmeficard 
and  Master  Ctiarge  Accepted. 

F.O.B,  Culver  CUy.  fin  Calit.  Add  6%  Sales  Tax. I 

DEALER  INQUIRIES  INVITED 

S-f  fbncileur  Rciclio/<?rvjce# 


$1 


#! 


4384  KEYSTONE  AVENUE  *  CULVER  CITY,  CALIF.  90230  —  PHONE  (213)  837-4870 


PACKET  RADIO 


ASCII— USA/AX.25 
HDLC  CONVERTER 

USA/AX.25  is  the  AM  RAD  approved  digital 
format  STANDARD  used  on  amateur  pack- 
et radio  networks. 


PACyN  ET  board  only  $80.00 

Assembled/Tested.  No ICs. 90day  warranty 


Package  of  all  ICs  except  2-2716 
EPROMs  $! 


msm 


PAC/NET  SYSTEM 


P  AC/N  ET  SYSTEM  $240.00 

System  Tested  4.5  x  6"  board  comptete 
with  aif  ICs  and  prograrnmed  EPROMs 
personalized  for  each  purchaser.  Re- 
quires only  single  8-10  volt  V2  amp  power. 
1  year  guarantee  of  hardware/soft 
ware/AX.25  standard  RS232  serial  ASCII 
at  any  user  baud  rataRS232  HDLC  for  202 
modem  used  for  AFSK  or  direct  to  RF 
equipment  for  FSK. 


Custom  Systems     Custom  Programming 

filLL^SHBY 

AND  SON 

K2TKN— KA20EQ  201-658-3087 
BOX  332  PLUCKEMIN  N.J.  07978 


THE  SMART  WAY  TO 
SAVE  YOUR  73 

You'll  find  all  your  favorite  issues  of  73  for  Radio  Amateurs  in  minutes-^and 
in  great  condition— with  smart-looking  binders  or  tile  cases  from  Jesse  Jones. 

Sturdy,  protective  fiie  cases  make  for  easy  access  to  each  issue,  while  rugged 
binders  allow  magazines  to  lay  flat  for  easy  reference.  Both  hold  12  issues,  are 
custom-designed  in  red  vi/ith  gold  spine  lettering,  and  are  unconditionaNy 
guaranteed. 

Order  today! 

File  Cases:  $6.95  ea.;  3/$20;  6/$36. 

Binders:  $8.50  ea.;  3/$2475;  6/$48. 

Ytrlj!  Please  send  me  protection  for  my  73: 
File  Cases  Binders 

J  encfose  my  check  or  mofiey  order  tor  $ . 


Name 


Address 


State 


Zip 


us  aimency  only.  Ouiisde  US.  add  S?.50  per  item  tor  pc^agc  and  handing 
Rease  aUcw  4-6  we6k$  to*"  cteiFvery. 


MAIL  TO: 
Jesse  Jones  Box  Corp. 

PC)  Box  5120-Dept.  73-M 

Philadelphia  PA  19141 


1986 
CALLBOOKS 


The  "^Flying  Horse'' 
has  a  great  new  look! 

It's  the  biggest  change  in  Cai  I  book  history  I 
Now  there  are  3  new  Calfbooks  for  1986. 

The  North  American  Callbook  lists  the 
amateurs  in  all  countries  in  North  America 
plus  those  in  Hawaii  and  the  U.S.  possessions. 

The  International  Callbook  lists  the  calls, 
names,  and  address  information  for  licensed 
amateurs  in  all  countries  outside  North 
America.  Coverage  includes  ELfrope,  Asia, 
Africa,  South  America*  and  the  Pacific  area 
{exclusive  of  Havyaii  artd  the  U.S.  posses- 
sions}* 

The  Callbook  supplement  is  a  whole  new 
idea  in  Callbook  updates.  Published  June  1, 
1986,  this  Supplement  will  include  all  the 
activity  for  both  the  North  American  and 
international  Callbooks  for  the  preceding 
6  months. 

Publication  date  for  the  1986  Callbooks  is 
December  1,  1985.  See  your  dealer  or  order 
now  directly  from  the  publisher. 


D  North  American  Callbook 
incL  shipping  within  USA 
Incl.  shipping  to  foreign  countries 


o  International  Callbook 
Incl,  shipping  within  USA 
Incl.  shipping  to  foreign  countries 


$25.00 
27.60 


$24.00 
26.60 


a  CaMbook  Supplement,  published  June  1st 
Incl.  shipping  within  USA  $13,00 

Incl,  shipping  to  foreign  countries        14,00 

SPECIAL  OFFER 

o  Both  N.A.  St  internationai  Callbooks 
JncL  shipping  wtthin  USA  $45.00 

incl,  shipping  to  foreign  countries        53.50 

■ir   if    *    *r    *******    * 

Illinois  residents  ptease  add  6^/4%  sales  tax. 
All  payments  must  be  in  U.S.  funds. 


Ilboolc 


mmO  AMATEUR 

^   ^    ^ 

OOK   INC. 

i:>ept.      B 

925  Sherwood  Dr.,  Box  247 

Lake  B»Uff»  IL  60044,  USA 


Tel:  f312)  234-6600 


*'When  You  Buy,  Say  73" 
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UN! 


Jonn  Edwards  Ki2U 

PO  Box  73 

Mfddie  ViUage  NY  11379 

THE  WONDERFUL  WORLD 
OF  WIRE  (AND  CABLE) 

|*m  t>aftled  Hot  an  uriusuil  situation  lor 
Mr.  Tun!".  1  admit.  Bui  I  just  cafi  1  under 
siaBd  wtiy  dijr  Briilsh  eousms  refer  Kq  Ihe 
focus  ol  our  hobby  M  «  "wlrei^&s  "  'them 
must  be  mote  wires  and  cat>les  in  my 
shack  tHAti  &\  the  locaJ  plione  compar^y's 
switchinQ  center, 

t'm  4:>ot  exactly  renowned  fw  my  f>eatty 
dressed  wtres  and  cables  fn  fact,  more 
than  orw  person  has  tutlsied  an  artk»e  in 
my  sliacic  due  t<^  an  ertcounief  wiTh  tri« 
rn«£S  of  wi  I  res  on  my  radio  room's  floor.  It 
raises  oocasiona)  pfotrfems  wim  ftiy  inawr- 
arvce  company,  ot  cour^«.  biit  I'm  too  \iXf 
to  do  anytfimg  about  it. 

Wtiioti  brir%g9  u^  to  the  tofs^c  of  this 
mofith's  "Fiin!"  coiumn—wite  An  of  us 
Hve  with  wir^  every  day,  unless  one  tias  a 
severi^  mental  prob<tam,  I  suppose.  SiHl, 
leave  It  to  "Fun!"  lo  brir^g  a  burning  issue 
like  wire  into  your  sh^acJ*!  and  fo  your  im- 


mediate atientian.  So  put  down  ttiat  smol- 
Cfertng  soldering  iron,  say  73  to  ttiat  rare 
one  on  20,  and  kiss  the  cliildr^n  ^ood-bye, 
Sit  down  and  read  all  about  the  won^derful 
world  of  wim. 

Uke  I  said,  Vm  baffled, 

ELEMENT  1 

MULTIPLE  CHOICE 

1}  Ap$)fOximatety  tiow  mucfi  resistance  (In 
Otims)  is  there  per  t,00O  feet  of  10-§auge 
coi^per  wire? 

1)1 

2)10 

3JH00 

4)1,000 
3  Wliat  is  trie  approximate  loss  of  50-Qtim 
RG  5Mi  in  dB  pef  too  feet  at  144  MHz? 

1*1 

3)6 
4)S 
3)  Those  Old  wire  audio  recorders  used: 
t)  steel  wlr# 

2)  copper  wire 

3)  aluminum  wire 

4)  iron  wire 


ATELLITES 


USING  THE  AO'10  APOGEE  PREDICTIONS 

Apogee  fsrediciions  for  the  month  of  November  are  provided  for  three  sections  o\  the 
United  Stales.  WasNingtgn  DC  at  3dlM  HW,  Kansas  at  aSN  95W,  and  California  at  iSaN 
t22W  Times  are  In  UTC  and  apogee  In  this  case  is  mean  anomaly  12S  rounded  to  the 
nearest  whDie  hour,  Us^  the  chart  as  a  guide  In  aiming  your  antenna,  than  fine-tune  the 
azimuth  and  elevation  values  to  peak  the  satellite's  t>eacon  stgnaL  if  you  require  more 
accurate  orbital  predictions,  contact  AM3AT  at  PO  Box  27^  Washington  DC  20044. 

nMsnT-oscpiR  lo  apogee  predictions 

NOVEMBER  13BS 


DR8IT   DRY 


TIME 


WASH 
flZ   EL 


KAM5P5 
RZ   EL 


CALIF 
flZ   EL 


2130 
8138 
£134 
2136 
ai3B 
E140 
Bl^B 
S144 
2146 
2143 
2  ISO 
2152 
21S7 
215^ 
21&1 

ai&3 

2165 
2167 
E169 
2171 
2173 
2175 
2177 
217S 
2161 
2163 
2165 


1 

a 

3 
4 

5 
6 

7 

a 

3 

lo 
11 

12 
13 
14 
17 
IS 
19 
20 
21 
22 


24 


27 
27 


30 


0600 
0500 
0500 
0400 
0400 
03OO 
0200 
020O 
OlOO 
OOOO 
2300 
a30Q 
2200 

saoo 

210O 
07O0 
0600 
06OO 
05OO 
0400 
04O0 
0300 
02OO 
0200 
QlOO 
OOOO 
2300 
2300 
2200 
2200 


235 
229 
221 
315 
206 
195 
169 
177 
1E6 
155 
ISO 
140 
136 
126 


O 

2 

g 
11 

16 

20 

19 

20 

20 

17 

13 

S 

4 

O 


229 
221 
215 
205 
199 
166 
I7fe 
170 
159 
146 
139 
135 


4 
11 
12 
17 
17 
20 
21 
19 
17 
14 
9 
5 


207 
196 
169 
177 
171 
160 
149 
14A 
135 
127 


la 

a2 

21 
£3 
20 
19 
16 
11 
6 
O 


233 
227 
219 

aio 

204 
193 

laa 

171 
1 65 
154 
149 


O 
2 

a 

14 
15 

la 

20 
20 
17 
15 
11 


227 
219 
213 
203 
193 
166 
175 
164 
153 
146 
139 
135 


3 
lO 
11 
16 
19 
18 
19 
16 
16 
12 
7 
2 


226 
220 
214 
204 
194 
187 
176 
164 
159 

14a 

139 
i30 


4 
lO 
12 
17 
20 
20 
21 
20 
17 
13 
6 
3 


Fil 


4}  Whtch  of  the  following  substances  can 
be  a  cable  dieleci/lc: 
l}s  solid 

2)  a  liquid 

3)  a  gas 

4.)  all  of  the  8t>owe 
5)  Faraday's  famous  ice  pall  experiment: 

t)  proved  thai  conductivity  is  unaf- 
fected by  ambleni  tempsmtures 

^  proved  thai  charges  reside  only  on 
the  ouiside  of  conductors 

3)  proved  that  wire  can  be  drawn  more 
accurately  in  a  cold  envlronmenl 

4)  helped  ttie  or  ptiyslcJsl  make  deli- 
cious km  cream 


ELEMENT  2 
TRUE-FALSE 

True 

1)  A  composite  cable    

contains  one  con* 
ductor  made  from 
multiple  matetiats. 

2)  A  composite  conduc-    ^^ 

tor  conlairhs  strands 

oi  differeni  m«taFs« 

3)  In  ihe  old  days,  hams    

used  to  wire  high- 
voltage    sections 

with  nictirome  wire 
4}  A  2efip  IS  a  type  ot    

wire  antenna. 
5}  Dfeieciric  dispetslon    

Is  the  variation  of  the 

dielectric  constant 

wUh  frequency 

6)  Wiresonde  Is  a  sys- 

lam  tor  transmitting 
meteorological  sig- 
nals through  a  cable 
within  an  airplane. 

7)  The  "whisker '  in  ai>    

old  cat's-whisKer  de- 
tector was  a  fine 

wire  elect  rode. 

6)  Cable  Morse  code    

was  used  prkmarMy  In 
undersea  telegraph 
applications, 

9)  The    old    ''cactus    

needle"  phonograph 
stytuaea  were  made 
Irom  actuai  cactus 
needles. 

10)  The  terms  ''eable    

loss"  and  "cable  at- 
tehualian"  are  syn- 
onymous. 


ELEMENT  3 
MATCHING 

Match  the  metal  type  In  Column  A  with 
the  correct  relative  conductivity  at  €3  de^ 
grees  F  in  Cofumn  B  {Copper  *  100), 


Column  A 
1)  Aluminum 
2)3rass 

3)  Gold 

4)  Lead 

5\  f^lchrome 
6}  Nicltel 
7\  Chromium 
8)  Silver 
9>Tin 
10}  Molybdenum 


Column  B 
A)  65 
B)33 
CJ15 

D)  toe 

^28 

F)55 

G)16 

H)2 

Fn3 

i)» 

K)7 


ELEMENT  4 
FILL  IN  THE  BLANK 

1)  Another  term  for  'dieiectric  cons  I  ant" 
is . 

2)  A  wire  cloth  is  usualiy  an _^ 

3)  The  carefuf  arrangement  of  wires  in  a 
chassis  is  called the  wires^ 

4)  Unavoidable  resistance  in  the  wires 
within  a  circuit  and  in  other  hardware  Is 
often  called 

Si  A  wire  duct  is  also  a . „ 


THE  ANSWERS 

Eiemefit  I.- 
I—I. 2— 3,  3—4, 4—4, 5—2- 
Elemeitt  2: 
1— False     It  contains  multiple  conduc- 

tors- 
2 — Tnjo      In  parallei.  of  course. 
3— False     Not  unless  they  wanted  ttietr 
projects  to  explode  kn  ib&t 
faces, 
4— Tn*e      A  horizontal  half -wave  wite 
antenna^  to  be  more  precise- 
S^Trve       Important  to  remember  on 

VHF  and  up. 
6 — FaJse     From  a  capttve  balloon  to  tha 

earth 
7 — True      Press^  against  a  crystal. 
& — True      It  was  a  tnreeHelement  sysr 
tern  in  which  dits  and  dahs  of 
equal  length  were  repre- 
sented tiy  positive  and  nega- 
tive pulses. 
9 — True      A  far  cry  from  the  laser 
pickup  in  modern  compact 
disk  systems. 
10 — True      You  beL  They  tsoth  stand  tor 

a  reduction  of  signals 
Ef&menl  3: 

1— J,  2— E,  3— A,  4— K,  5— H,  6— C,  7— F, 
B— 0,9-1.10— B. 
Etement  4: 
1 — permittivity 
2— ejectrical  shield 
3— dressing 
4~wlring  resistance 
5— conduit 

SCORING 

Element  1: 

Five  points  for  each  correct  answer 

Element  2: 

Two  and  one-half  points  for  each  corract 

answer. 

Elements^ 

Two  and  one-halt  points  for  each  correct 

answer. 

Element  4: 

Fiy^  points  for  each  correct  answer. 

How  did  you  do? 
U2Q  points— You  use  wire  cutters  as 

naH  scissors 
21-40  points— You  Ihinic  that  a  wire  Is  the 

same  as  a  leiegram 
41-60  point S—Y041  know  there  are  wires 

jn  your  shack,  but  you're 

not  quite  sure  what  they 

do 
61-BO  points- You  IhJrtk  that  point 4b^ 

point  wiring  is  a  gas 
81-tOO points— Vou  love  wire  so  much, 

you  save  i  ft  tie  snippets  of 

it  tor  future  projects 


AM  HELP 


r  riaed  a  schematic  and  manual  for  my 
Type  310  Tektronix  o$€iltoscop«.  I  WJII 
gladly  pay  all  costs. 

Vernon  R  Davy 

?t1&  WMt  91  tt  Tinace 

Overiand  Part  KS  66212 


\  would  liHe  to  modify  a  Rre  Bird  model 
F-506li  CB  amp  for  6  meters  and  neeu  a 
manuat  or  schematic 

Mm«  Hopklm  AdSL 
223  Eiit  ith 
1X7521^ 
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MOBrLE-TO-TELEPHONE 
SIMPLEX  AUTOPATCH 


J&    .^0 


H"    liEtTflfrHrtJ 


XJ|-#    Wfi.*^ 


Here  are  a  few  of  the  oiany  good 
reasons  you  should  choose 

•  Superior  constmctlon;  commercial  grade 

•  Highly  so<pliisticated  tolt  restriot 

•  Automatic  tape-rocordtng  facility 

•  3-dlgit  accAss;  field  programmable 

•  A4tvar>ced  digital  and  linear  circuitry 

•  FULL  ONE  YEAR  WARFIANTY 

If Hftt  Altcit''  is  your  best  buy. 


For  further  info  on  this 
and  our  other  decoding 
products,  call  or  wrlt«: 


L 


HXF  ELECTRONICS 
Bq:^  73,  Station  A 
Islington,  dtitario 
Cajiada,  M9A4X1 
1^1.  (416}  621-3733 


TOUCHTONE"  DECODER  KIT 


f: 


-  MDOtL  TTK  - 

$22.95 


SSI  aOl   DTMF  Receiver 
Receive  ^11  16  DTMF  digits 
No  additional  fili:E?rir>g 
Output  BCD  or  he*  format 
Low  power  [29md  ^  ^  2V) 
Kit  includ&s  3.59Mhz  crystal 
22  pm  IC  socket,  resistor, 
capacitors,  dptEi  siheet 
and  Schematics 


fc>MIHhicHJr1lld.M>iJ.H>;.1.1J: 


I 


WIRED  G  TfSTED 
-  MOOEl  TSD  - 


*  Completely  ^ired  S  tested 

*  User  progrannabJE? 

*  LED  sii^tus  indicator 
i  Open  collector  oytput 
■  Controf  reJav?*:  mute  audio 

*  ConCroi  link  on/qff 

*  Custom  IC  insures  high 
reliability  &  smalt  si:ze! 

*  Fits  inside  most  rigs'  runs 
on  13  VDC  f35ma} 

*  Over  1  5D0  different  codes! 

•  Makes  exceilsnt  pnvate  cafi  on  busy  repeaters' 

•  U^e  it  to  turn  on  audio  or  E^nund  an  aEarrti 

•  Mom&ntary  end  latching  outpucs 

MasterCard  and  Visa  accepted,  or  send  check./M.6 
Cal  address  arid  6%;  price  mcl udes shipping  USa  Send  to 


ENGINEERING  CONSULTING 

583  CANDLEWOOD  ST.,  BflEA.  CA  92621 
TEL:  Tia-fiTl'^aOOS 
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EMGIMEERING  CONSULTINO 


TOUCHTOiyE"   DTMF 
to  RS-232-C 

300  BAUD  INTERFACE 

qDHPUttd 


ttamv 


1 

-DEEODt 

^"Ia^hdio 

jM' 

B«RFAL 

LJ 

RECilVIPil 

.Mi 

J 

TVUBH  TaUEB 

•  liBC  VDur  computer  bo  decods  OTMP^  touch  tones. 

•  Recch/dsJI  I  B  digits  as  fast  as  they  can  be  transmitted 

•  Easily  program  ynurcomputKr  in  B  ASIC  to  decode  multi- 
dig  it  "strings",  dispJay  digits,  snund  alarms,  Dbsarve 
seers  E  codes^  con  trot  r-afgys,  remote  bass 

•  Simple  to  use;  just  provide  +12  VDC  and  laudia,  noqk 
two  wires  tn  the  R5-232-C  serial  input  nn  your  compu- 
tir.  enter  3  simple  SAStC  program  and  begin  to  decode 

•  Sample  BASIC  program  and  instructions  included 

•  LE.O  Indicator  cc 

Model  DAP-1 
Wired  and  Tested 


Decode- A- Pad" 


Includes  shipping  UEIA  Dii\,  oddresties  adtl  6!'ii 
VISA  and  MasterCard  accepted,  or  feenH  che\ck   M  D  lo 


EISJQINEERIIMO  COMBULTllMll 

SaS  CANDLEWOOD  ST.,  0RCA,  CA  g^Bpi 
714/fi71-e009 


EMOINEERINO  COfUSULTlNQ 
INTRODUCES 

■REMOTE  A  PAD""' 
MODEL  RAP-i 


2  FOUR  DIGIT  OTMF 

DECODERS,  PLUS  1  B  DFGIT 

KEYPAD  CDMTROL 

TUHE  THE  WORLD  FROM 
VOUR  HANDHELD  VHP/UHF  RADIO 

i^ud^n  tones-  lir^^m  pMy  hiuj-c:^,  ff^  c-cii  ivtf f  l£d  TO  &at\tt  Giat£  Hwitci^ea  vvhicrt 

Eid^Lral  ariv16  digstheypsd  13*  ri  rjnJnjn'^nli^n:riJrvii:« 

Somp  a»  Hrt'i  plcfl  yD-j  ca  n  CDP  tnol  m  etude  ch b  -PrD-SBa  rch  '  Hotalor  [rctiit-r  (wftm 

irvmntKlyl     ICOM  iC/Ul   Dr"  ICOM  lC-2  H   Whllh  using  tiiB  HM-2  ■COnlnullftr. 

iCiQM  7950  6  7^1    4jdi?n  PCS  JDOO   haTiiJheldfi  sucK  m  Va-ftsu  FT-gOe. 

FT-  706 .  I  CO  M  tC  -OiJAT,  and  nis  iiy  mcif  e. . 

Hn-ftUlttq  ^uu  ZSri  dl?  m9hf.i«J|ip'  Lvith  yi^jr  IB  digiL  heJ^pBd.  Eh«  RAP-I   VmHI  do 

remoi^eiy  lisimg  Bvdn3  wych  tnnes  <rdm  jmjr  suurcK. 

TwQ  llQiJ-r  digit|  pnogra mrpabte  a-ci;j?55  ciJ^cJci*  ?"•«  MJjftcJ  l£i  opiftfaic  reiayfi  Df- 

^tn&r  on/DtltufyctAonE: 

LEd  difcodar  sluLus  ihd-iCHta-r-A  «ri(l  ini.in'iirn^^rv  plu« 

s-lf^dy  SLuCt  dEsCLjdi^r'  UuLp-iiE.!  srfe  pnovidirH. 

£?9  y^iid  p^n  LHi'd  el]y^  ccmriefzEnr,  1  f^  pi-n  d»p  sm^l^t  ^nd 

>'i  ^bii  irt  174  bri;  iiri;  ^iif^pli^Ct 

Ad  C  M  Q^  \im  ptmt  r  dra  iri  4  30ifia  h  S.S  1.  ^1  Oaccide  r 

W^Jpli  BiJlhl  iwirP!iif4  rniw?on^4  cpli^rnnsjl  m  fhsrall-Bl  *iLh 

the  9S(iE;tmg  ni?¥P*d  of  tue  rddn3  you  wrah  to  control  ne- 

r-T-gHply  CQrr,r.ec!,aydipfrafTiian|&ourcB.  l£  va'taHCaftd 

vou  in  iin  esntrfll. 

The  duaL4  digit  decooera  will  ivi'n  fQui-  links  an  And  o^T 

uaijNQ  your  pr^i^i-iimm^blj^^ti^aQKccidii 

Ui^LfiHtid  iiii£)r^tar:f!  C]ia>ifr-aiii3  and  im^aLruci-ieiE^iii  ii^rcludtKi 

with  purchasH.  sntarfac*  DB&le  tor  Prd-Sedrch"  S3.5^S 


Modes  RAP-t 

$149.95 

'RemQt«  A  Ppd* 

Remote  controt 

interface  board 

and  DTMr 

decoder 


ICOM  IC 
'AUD»0  BLJ 


BLASTER   "  MODULE 


Mc^ule  msLaMg  in  Bide  ctre  rsara  *n  10  minut^a 
Baa^r.^  audici  id  fvaa^ly  1  a'slU 
Lriw  pswer  draio  |flt^a  aLancl-byJ 
Cciniifil^a  SE4}p  b^  at«:p  inatruLJiM'ins  in^ludt 
CorrBCit*  the  LOW  ^gtfip  prpbtflml 
Drive  ^xtflrngl  sppaitors  td  fuJI  volump. 
Sveh  isitfn.nl^  iwiC.h  Hnv  dev'BEion' 


Now  AvailsblB 
for  IC-tAT 


Model  AB-1 

Price  inctudes  puSLage  and  handling,  LJ.S.A  CA  res.  add  G% 


$19.95 


Send. check  at  money  order  to- 

ENGINEERING  CONSULTING 

583  CANDLEWOOD  ST..  BREA,CA  9S6S1 
(714]  S7 1-2009 


HALF-PRICE  SALE! 

Super  SSB  Filters  for  ICOM 

Models  IC-730/740/745,  R-70/71. 

COMPARE! 

IC0MfL-44A;3.4l<Hi,455KH2,  S-pols Reg.  $159 

FT~44A  (Twin  of  FL-44A) SALE  $79.50 

•  Characteristics  equal  or  exceed  those  of  FL-44A. 

•  Replaces  inferior  mecfianlcal  filter. 

•  Easy  drop-lnstaHation  -  complete  instructions. 
Limited  Quantities  —  Get  'em  while  they  last! 

GO  FOX  TANGO  -  TO  BE  SURE 

SHIPPING:  $3.  Air  $5  (US  a  Canada),  JIO  Elsewhers 

Order  by  mail  or  phore,  VISA/ Mi:;  or  COO  Accepted. 

Ask  About  Our  Fine  Filters  for  Many  Other  Rigs 


FOX  TANGO  CORPORATION 

Box  15944S,  W.  Palm  Bch,  FL33416 
Telephone:  (305)  683-9587 


SWLS-HAMS 

CALL  TODAY  FOR  ALL 
YOUR  SWL  &  HAM  NEEDS 

RECEIVERS  •  ANTENNAS 

TRANSCEIVERS        •  RTTY 
PUBLICATIONS        •  SWL 
YAESU  •  KENWOOD  •  ICOM 

HARDIN  ELECTRONICS 

5635  EAST  ROSEDALE 
FORT  WORTH,  TEXAS  76112 

1  -800-433-3203 

IN  TEXAS  817.429-9761 


AEAEAEAEAEAEAEAEAE 
AEAEAEAEAEAE 
AEAEAEA|At>V -^ 


tA. 


sc« 


^o 


xy^ 


$139 


95 


AM.  NET 


BEST  FEATURES  AND 
PERFORMANCE  AVAIL- 
ABLE FOR  UNDER  $140 

Morse/Baudot/ 
ASCn/Amtor 

Uses  Any  AEA 
Software 

Compact  an4 
Economical 

High  Performance 
GW  Capabaity 

Operates  From 
12-16  VDC 

Independent  4-       r 
Pole  Chebyshev 
Filtering  for  Mark 
and  Space  Tories 

•  AM  Detector 

Automatic 

Threshold 

Correction 


ADWNCB)  ELfCTROHlC  APPUCATIMS,  INC. 

POB  C-2180 

Lyimwood,  WA  9803B 

(ZM)  775-7373  TELEX: 

M734M  /£A  irTTL  _^.^  g 

EAE 

iAEAEAEAE 

lAEAEAEAEAEAEAE 

EAEAEAEAEAEAEAEAEAE 


*i 


When  You  Buy,  Say  73" 
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BOVE  AND  BEYOND 


p0tefH.  Putman  KT2B 
84  Bumham  Road 
Morris  Plains  NJ  07950 

This  mcMlth  rd  IIVb  Iq  devote  some  Hme 
to  a  taptC  Ot  vit^t  int^r^si  to  all^  hams,  trie 
cumsnt  status  A<na  uncertain  future  of  the 
220-MHz  1 1.25-rr»et8r)  baiHf.  Before  1 50  any 
further,  I'd  hka  to  aOd  ttiat  two  previous 
versions  of  this  month's  column  were 
typed  up  and  discarded— thal's  how  fast 
the  ne^a  has  been  corning  In! 

By  now,  most  readers  of  the  various  am- 
ateur maQaztnes  have  read  about  the  nu- 
merous RGtitions  For  Rulemaking  {PR Ms) 
and  Notices  of  Proposed  Rulemaking 
(NPRMsJ  that  threaten  to  take  the  band 
away  or  share  parts  of  It  wKh  other  tech- 
nologlea.  Two  pall N on s  are  currently  on 
file  with  the  FCC  to  reallocate  Ihe  bottorr 
three  MHz  tor  land-mobile  use  |RM  4829 
and  RM-4831).  An  additional  petition  (RM- 
4963}  seeks  to  use  350  kHz  of  the  middle 
of  the  band  on  a  share^l  basis  with  ama- 
teurs for  a  commercial  data  channel.  The' 
originaior  ol  this  petition.  Roberi  Snyder 
VV9GT.  (i€t&&  not  operate  220  MHz  and 
ttftsad  his  proposal  on  the  apparent  lack 
of  220-MHz  activity  he  perceived  from 
F&admg  n&m  magaziries  and  repeater  cli- 
reclories. 

The  irtitiat  proposal  met  with  a  lot  ot  oth 
Jeciions  from  amateurs  across  the  coun- 
try,  ^rSkpeciaCiy  those  in  the  congested  Mew 
York  City  and  Los.  Angeles  areas,  where 
220  FM  activity  is  h^gh.  Sub^uent  ne- 
tease  of  technical  infontiation  by  a  manu^ 
facturef  ot  geophysical  location  transmit^ 
tars  (Falrcltlld)  revealed  that  their  system 
required  a  bar^d width  of  2.4  MHz,  and  to 
top  It  off  there  has  been  an  upsurge  in  the 
purchase  of  new  220- MHz  gear  in  the  past 
six  months.  Snyder  filed  additional  com- 
ments on  his  own  proposal  to  the  effect 
that  adjacent  unused  TV  channels  might 
be  better  used  in  his  scheme.  In  accor- 
dance with  a  ^imllai'  proposal  made  by  ihe 
AHRL  Falling  that,  he  added,  the  amateuf 
population  might  not  object  after  all  10 
SharJno  at  least  the  3S0-hHz  service  in  the 


center  ot  tffre  band  as  opposed  to  losing 
outright  2  to  3  MHz,  if  not  the  entire  band. 

Whew!  Heavy  sliiff.  indeed  What 
makes  220  MHz  so  desirable,  and  why 
aren't  more  amateurs  usingi  ttte  band^ 
There  are  many  possible  answers.  l-et'& 
stvt  wHh  a  brief  overview  of  tuis  Ire- 
quency  segment  ar\d  its  chajracieristics- 
220  MHz  has  tong  suffered  as  ttie  "odd 
man  miV  among  VHF  and  UHF  barKls  be* 
cause  II  isn't  related  hamrionicalty  to  other 
popular  S^HF  bands  (as  432  MHz  and  1296 
MHz  are),  GommerciaJ  220  equipment  is 
scarce,  and  the  fact  that  220  is  ft!  r  lot  I  y  a 
North  American  amateur  allocation  cuts 
Into  the  potential  market  for  the  major 
manirfacturers.  Amateurs  are  a  deter- 
mined  lot,  howevef,  and  many  have  "rolled 
thek  own"  equipment  and  antennas. 

propagation  is  very  similar  to  144 
MHz— so  much  so  that  many  hams  In  the 
know  are  switching  their  repealer  opera- 
tions  up  from  2  meters  to  take  advantage 
of  the  quieter,  less  congested  channels. 
Amennas  are  physically  smaller  (a  quarter 
wave  on  1 44  MHz  is  19  inches;  on  220  IV% 
lust  12  mches).  Not  onty  that,  the  TV  I 
headaches  thai  are  increasir^gty  plaguing 
amateurs  In  areas  with  cable  TV  are  non- 
exintenl  on  220  because  the  higtiest  VHf 
Channtf  tChannei  13|  lies  jysi  t>elow  trie 
t>and  edge  at  216  MHz^  Indeed,  users  of 
220  near  ma^or  n^tropoiitan  areas  with  a 
Channel  13  can  have  their  hands  full  wiiti 
front-end  overload  in  tt%eir  receivers 

Enhanced  propagation  occurs  mostty  In 
the  iroposphere,  although  sporadic  £  is 
cariaihiy  pcssibte  and  many  contacta 
have  been  m,ade  via  meteor  scatter,  Moon^ 
bounce  fans  love  this  bar>d,  a^  it  1$  rela- 
tively quiet.  And  with  a  full  5  MHz  of 
bandwidth^  there's  plenty  ot  room  to  ac- 
commodate ali  Interests,  from  FM  to 
weak-signal  wodi  to  EME.  Additionally, 
220  Is  the  lowest  frequency  band  on  which 
remote  linking  is  allowed  by  the  FCC.  And 
although  technically  it  is  "co-shared"  with 
the  government,  ihere  Es  virtually  no  inter- 
ference from  other  services. 

So  why  Isn't  everyone  rushing  to  flet  on 
the  bandwagon  (pardon  the  punp  It  could 


be  the  lack  ot  equipment.  Although  Ihere 
are  those  who  would  say  that  a  real  ham 
builds  when  nothmg  is  avaiJab^e,  the  reaJ- 
ity  today  is  that  most  people  would  rather 
spend  the  money  and  buy  it  ready  to  fo.  I 
certainly  couldn't  build  an  IC^T^A  for  |hre« 
hundred  doiHars  if  I  had  10!  Sevefai  manu- 
facturers do  make  excellent  FM  transceiv- 
ers for  220.  amons  them  ICOM  (the 
atorenventioned  tC-37A  and  the  tC-3ATj, 
Santec,  and  Azden.  Kenwood's  new  TH-Sl 
Is  a  big  hit  due  to  its  small  size.  Arxl  of 
course,  ttiere  are  \he  venerable  Midland 
13^509  and  13-513  transceivers  ot  a  tew 
years  back  when  it  looked  like  a  rK>code 
220  license  was  goir^  to  become  a  reality, 
Yaesu  did  manufacture  a  220  railio  several 
years  back  ar>d  has  come  out  with  a  riew 
model  (FT'103)-  Yaesu  is  ac lively  soliciting 
comments  regarding  a  220  module  for 
their  extremely  popular  FT-726R  muhl- 
mode  transceiver. 

All  fine  and  dandy,  excepi  these  radios. 
with  the  exception  of  the  possible  726R 
module^  are  all  FM  only.  What  about  SS6? 
CW?  Even  AM?  Here's  where  things  get  a 
bit  sticky:  There  are  no  220'MHz  multi- 
mode  radios  on  the  market  as  of  this  date, 
although  ICOM  solicited  comments  trom 
visitors  to  their  booth  at  Dayton  regarding 
the  viability  and  suitability  of  a  220  muKI- 
mode,  They've  just  announced  a  mu til- 
mode  tof  1296  MHz{IC-1271J.  and  although 
the  1296  |23-cmi  band  is  a  worldwide  allo- 
cation. I  can't  tvetp  but  worwier  if  the  mar* 
kei  is  as  big  as  that  for  i  220  MHz 
multimocte. 

Ttie  other  Ofjtion  would  be  tO  build  Of 
purchase  a  22<>*IH3:  transverloT  to  use 
with  an  appropriate  low-band  radio.  Tf>ere 
ar<  a  tew  sources  for  these  units,  such  as 
Hamtronics  in  Rochet er.  New  York,  a/id 
Transverters  Unlimited  of  Toronto.  On^ 
tar  to.  whom  we'll  get  back  to  in  a  moment. 
There  have  also  tse^rt  rumors  that  SSB 
Etectronics  of  Gennany  is  considering  a 
220-MHz  trans  verier  for  the  US  and  Cana- 
dian market.  Such  transverters  typically 
put  out  2  to  15  Watts  and  can  be  used  with 
many  ot  the  popular  solid-state  amplifiers, 
such  as  Mirage.  One  advantage  of  using  a 
Lransverter  is  the  low  initial  cost  to  get  on 
the  band,  provided  you  already  have  a  low- 
band  transceiver  with  the  appropriate  con^ 
nections.  Or  you  can  use  a  50-MHz  multl-^ 
mode  to  drive  the  transverter  If  you  wish. 

Hmmm,  We  still  haven  t  come  up  with 
the  answer.  There's  certainly  enough 
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The  EME  array  at  VESCRU.  On  432.  Harts 
its«s  i5kW into eJgttr 32^iem&nt  ^a0s antS 
has  worked  Ausimiia,  J&psn,  Af>liGt0rmany. 


equipment  to  get  started,  although  hot 
anywhere  near  the  selection  available  on 
other  bands.  And  the  band  seems  rela- 
tively tree  of  congestion.  Antennas  cer- 
tainly aren't  a  problem,  as  KLM. 
Cushcralt,  Larsen.  and  others  all  make  a 
variety  of  220  models.  So  wtiat  is  the  rea- 
son that  more  people  aren't  on  220? 

Ready?  Tbe  answer  is .  .  I  Ck>n't  know. 
Neither  does  the  Al^RL  the  FCC.  nor  any 
of  \hoss  Japar\ese  manufacturers,  ft  220 
MHz  was  a  Japanese  atl^Qcation  l|  would 
t)e  jammed  full  of  amateurs  £>y  now,  We'd 
have  our  pick  of  muHimodes,  handie-talk- 
ies»  repeaters,  peripheral  equipment 
such  as  computer  interfaces,  antennas, 
amplifiers,  you  name  it,  tt's  hard  to  con- 
ceive that  a  band  such  as  220  situated 
where  it  is  with  its  propa^tion  character- 
istics and  bandwidth  of  5  MHz  lies  mostly 
dormant  with  the  except  Ion  of  FM  activity 
In  the  major  population  areas.  And  thts  is 
precisely  why  there  are  so  many  who  de- 
Sire  to  take  away  some  or  all  Of  Itie  band 
for  commercial  uses — because  It  just  Isn't 
being  used. 

Now  for  Ihe  bdmbshell.  A$  you  have 
heard  by  now,  the  ARRL  has  proposed 
(RM~503aj  to  allow  Novices  voice  privi- 
leges on  28  MHz,  220  MHz,  and  1200  MHz. 
Staling  that  many  Novices  drop  out  after 
obtaining  their  licerises,  and  that  it  ama- 
teur radio  is  to  grow  and  prosper  m  itie  tu^ 
ture  it  will  be  through  the  Novice  ranks. 
Ihe  ARRL  makes  a  convincing  case  for  the 
proposal-  Consider  this:  With  Ihe  &unspot 
cycle  at  the  absolute  bottom,  propagation 
Oh  two  of  the  Novice  tiands  is  terribte  (15 
meters  and  10  metets).  A^ld  me  ORM  on  40 
meters  from  foreign  broadcast  o^fations 
and  ORM  from  Canadian  phorte  opera- 
tions on  eo  meters.  What's  a  Novice  to  do? 
With  many  Novices  living  in  apartments, 
corv^ominiums.  aiKt  dwellings  wfiere  ah- 
tennas  are  severely  restricted.  It  certaihly 
adds  up  to  a  Irigti  dropout  rate. 

Not  only  that,  but  using  CW  exclusively 
deprfves  the  asp^rirvg  amateur  the  chance 
to  Improve  his  01  her  phone  techniques!  A 
voice  allocation  on  220  MHz  woutd  do  ex- 
actly that.  Under  the  terms  of  the  pro- 
posal, Novices  would  be  limited  to  25 
Walts  on  220  but  could  use  repealers  (al' 
though  not  be  a  trusiee  of  one).  Arl  Reiss 
K9XI  makes  an  e^ccellent  point  In  his  220 
Notes  for  August,  1985,  and  that  is  that 
with  the  emphasis  away  from  public  ser- 
vice on  CW  and  towards  the  VHF  hand- 
held radio,  allowing  Novices  to  use  220  FM 
tHtivides  a  large  cadre  of  operators  whose 
talents  and  willingness  to  help  would  olfv 
erwise  go  !o  waste. 

For  those  with  an  interest  in  computers, 
220  is  fast  tjecoming  a  hottied  tor  packet- 
r^lio  activity.  Many  new  Novices  share 
this  interest  in  computers,  and  a  220  digi- 
tal privilege  coufd  be  just  what  Ihe  doctor 
ordered.  The  point  to  be  gleaned  from  all 
of  ttiis  ^  tttal  giving^  Novices  these  pfivi- 
teges  means  mote  activity  on  220  ar^l 
more  active  hams  in  ger^rat  And  more  ac- 
tMty  on  220  means  we  can  stop  worrying 
about  losing  this  allocation  arKJ  get  on  to 
nnore  important  matters  that  face  ama- 
teurs today.  The  Af^RL  proposal  is  one  of 
the  best  things — indeecf.  the  best  INng — 
I've  seen  come  out  of  Newington  In  a  long 
time.  It  deserves  your  support. 

What's  a  good  way  to  get  active  on  220 
with  a  minimum  of  cash  outlay?  If  you  are 
into  repeaters,  Ihen  a  hand-held  might  be 
your  best  choice.  Bui  here's  a  better  idea: 
If  you  already  own  one  of  tha  newer  all- 
mode  low-band  transceivers  (ICOM  751, 
745,  Kenwood  430,  930,  Yaesu  FT-757GX). 
then  the  answer  might  be  a  transverter. 
This  ingenious  device  mixes  low- level  rf 
from  your  HF  transceiver  wtlh  an  on  board 
local  oscillator  to  produce  coverage  of  the 
desired  band  segments  on  220  Best  of  all, 
you  retain  the  modes  of  operation  on  your 


HF  transceiver  because  the  uans verier  Is 
tifwar.  That  means  you  can  wofh  220  838, 
CW,  AM.  and  even  220  FM. 

Where  do  ^u  get  one  of  these  maQi- 
cal  boxe$^  One  soyrce  is  Hans  R&ters 
VE3CRU  of  Transveftftrs  Urilimiletf  In  To- 
ronto, OniariOn  wno  has  been  custom 
building  his  own  220-MHz  versions  of  the 
popular  Micfowave  Mof^ules  tor  some 
lime  now,  The  lactofy  in  England  doesn't 
ma^e  a  220'MHz  model,  so  Hans  uses 
fdentlcal  parts  and  cases  made  in  ttie  US 
and  Canada  to  make  his  modules.  He 
started  this  enterpdse  back  in  (he  late  70s 
after  tearing  his  hair  trying  to  locale  a  220 
tranaverter,  and  the  results  have  been  sur- 
prising. 

The  basic  "OanadEan"'  Microwave  Mod- 
ule comas  with  a  choice  of  two  i-f  frequen- 
cies: 2&  MHz  and  50  MHt  Hans  recom- 
rriends  the  latter  due  to  improved  spuiious 
rejection.  He  wOfKs  oiit  of  his  house  in 
what  can  best  be  descrit>ed  as  a  "wetl- 
equipped  basement^  complete  with  a  ma- 
chine shop  arid  all  sorts  of  test  gear.  Hans 
riormatly  orders  pafts  fo<r  atxyut  50  to  tOO 
trans verters  at  a  cirp  and  spends  a  {^ood 
deat  of  his  free  weekerKj  time  thjilding 
ttiem  up.  The  newest  versions  develop  typ- 
tcally  between  15  to  20  Watts  of  output 
and  use  hijjh'peffofmance  MOSFETs  In 
the  front  end.  Acki  a  tS.S-vott  source  and 
an  antenna,  and  you're  on  the  aJr  for  about 
$220.  which  Is  very  reasonable. 

Note  that  with  conventiona.!  radios  us 
ing  2S-MHZ  i-f's,  coverage  of  any  2  MHz  of 
the  band  is  possible.  But  by  adding  a  sec- 
ond crystal  In  the  local  oscillator  and  a 
front-panel  switch — similai'  to  the  432  "S" 
trans verlef  with  OSCAR  covefage— you 
can  select  a  different  l>arvd  segment,  By 
using  such  a  swrlcli  wnh  a  continuous 
coverage  Hf  transceiver,  tfie  27-30-MHz 
segment  translates  to  220-223,  ^U224, 


or  £22-225  MH^  By  employing  the  FM 
mode  on  the  HF  transceiver  you  can  now 
work  repealers  and  FM  simpler.  Pretty 
neat,  t^f 

By  losing  a  SO^Mnz  i-f,  coverage  of  any  4 
MHz  is  possible.  Most  50-MHz  muHimodes 
have  ar)  FM  option  ms taxied  or  avaiiataie 
And  it  wifi  give  you  something  to  do  wtien 
stK  meters  is  {)u»<et-  Hans  pretty  much  lets 
the  buyer  decide  the  i-1  and  will  install  the 
dual  selectable  crystals  if  desired  for  a 
small  addllional  price.  He  does  not  advice 
using  a  144-MHz  i-f  due  to  the  inability  to 
produce  a  ''clean"  signal  with  spurious 
emissions  suppressed  sufficientiy  One 
additional  feature  on  the  220  MHz  mod- 
ules Is  the  ability  to  select  separate  trans- 
mit and  receive  connections  at  the  desired 
\-t  frequency,  so  you  could  use  a  separate 
transmitter  and  receiver,  if  desifed.  Or*  if 
you  wish  to  Operate  iransceive  at  the  i-f 
ffeqgency  {as  ttie  ICOM  751  and  745  do),  a 
single  connection  can  tie  made  to  the 
module. 

Hans  also  carries  ol^>er  products  of  in- 
terest to  the  VHF/UHF  eothustast.  among 
ttiem  a  brand-new  water-cooled  1296- MHz 
2S0-Watt  amplifier  for  afound  S2SQ.  Being 
an  avid  moqntKiunce  operator  and  chaser 
of  grid  squares  on  432  Mt-lz.  Hans  is  no 
stranger  to  the  Ins  and  ouls  of  the  higher 
bands.  When  I  visited  him  recently,  t 
brought  along  ttiree  Microwave  Modules 
for  a  "tune-up"— 1296,  144,  and  220— and 
i^as  I  surprisect  to  watch  him  strip  down 
and  rebuild  Ihe  220  module  In  about  40 
minutes!  Apparently  the  unit  I  had  bought 
used  was  an  older  model  and  marty  pro- 
duction mods  h^<^  been  made  in  the  inter- 
vening years.  Hans  woiind  all  of  the  new 
coils  from  memory,  which  shows  you  how 
many  times  he's  been  inside  one  ot  these 
black  t>oxes.  Sure  enough,  the  new  unN 
exceeded  spec tticat ions,  developing  30 


dB  of  gain  at  the  i-f  port  and  making  13 
Watts  across  a  50-Ohm  load. 

Hans  is  also  a  mefTit}er  of  the  active  con- 
test group  VE30NT  which  many  of  you 
may  recognize  frofn  the  June  artd  Seplefn- 
bef  Contests  He's  busy  ctiasing  VUOC  Ofi 
432  MHz  with  Ns  moonbourKe  setup  (de- 
spite a  minor  setback  when  his  tower  fell 
on  tvis  neighbor  s  house)  and  u^es  aJi  i938 
tut»e  at  1500  Watts  to  etght  32-foot  tHime- 
brew  yagis  to  woric  EME.  Look  for  him  on 
432  m  the  upcoming  contest  season,  and 
if  you  want  to  know  more  about  the  220 
transverters,  1296  amplifiers,  or  other 
products  he  carries,  write  to  him  at:  Trans- 
verters Unlimited,  PO  Box  6286,  Station  A, 
Toronto ^  Ontario  M5W  1 P3, 

Want  to  run  more  power  on  220?  There 
are  many  ways  to  do  it  and  several  manu- 
facturers of  22D'MHz  solid-state  ampil- 
fiers.  But  pert^aps  the  besi  deal  to  come 
out  in  a  long  lime  can  be  found  at  Fair  Ra- 
dio SaJes  in  Ohio.  Their  1965  catalog  fea- 
tures ttie  AM-ei55^GRT-22  UHF  power 
amptiller  wilh  power  supply  for  just 
il 59.50.  This  unit  was  original ty  m^de  for 
the  FAA  and  uses  an  8930  tetrode  (avail- 
able fiom  £imac,  and  one  is  inctuded),  but 
as  It  comes  it  develops  50  Watts  out  for  10 
Watts  of  drive,  Obviously  it  has  been  set 
up  for  derated  service!  With  a  few  simple 
modifications,  this  same  unit  will  produce 
between  300  and  400  Watts  of  output  with 
a  drive  level  of  just  4  Watts.  Tlie  power 
supply  is  sturdy  enough  for  this  power 
level,  although  increased  drive  Just  pulls 
the  plate  voltage  down. 

The  modifications  are  not  difficult  and 
it  will  take  a  modest  amount  of  time  to 
make  the  stock  unit  into  a  reliable  worl(- 
horse  amplifier  One  bonus  is  thai  the  AM^ 
6155  unit  utiized  a  tunable  cavity  to  cover 
the  intended  frequency  range,  but  by 
changing  the  position  of  the  plunger  in  tfve 


cavity,  operation  can  tie  had  on  144  MH2 
as  well  I'll  cover  these  modifications  in 
more  detail  in  the  next  cotumn.  MMce  sure 
that  if  you  want  220'MH2  and/or  144  MHz 
opefaiaon,  you  purchase  the  AM^15S  and 
not  the  AM-61&4.  which  will  cover  144  MHz 
only  (and  costs  more  lo  t»ot).  The  source 
for  these  surplus  units  iS'  Fair  Radio 
SaJes,  PO  Box  11D5.  Lima  OH  ASm2. 

This  month  we  heaf  from  the  Southern 
California  Six  Meter  Club  about  a  sensa- 
tional two-meter  opening  between  Hawaii 
and  San  Diego.  (Seems  like  a  logical  piace 
to  tiear  about  two  meters^  Bob  Hastings 
K6PHE  and  his  wife  Grade  N6FSL  both  re- 
ceived 5x5  reports  from  KH6IAA  and 
KH8HME.  For  those  of  you  who  just 
dropped  your  HTs  on  the  floor  \n  shock,  I 
might  add  that  this  path  has  also  tieen 
worked  on  220,  432,  and  recently  on  1296 
MHzJ  The  cau&e  Is  tropospheric  propag^a- 
tlon  rn  the  form  of  an  enormous  duct  to 
cover  the  2500+  miles.  A  similar  duct  has 
{>een  observed  t^eiween  Bermuda  and 
many  staiions  on  the  Fast  iDoasi  on  144 
MHZ  and  432  MHz.  SCSMC  is  an  active 
group  that  publishes  a  very  nice  looking 
newsletter  which  is  profftSftionally  typeset 
ar>d  features  articles  about  sik-metef  re- 
peaters that  can  be  worked  via  sporadic  E 
in  Washington,  as  well  as  a  schematic  for 
a  6-  and  2-meter  duplexer  for  mobile  use. 
Look  for  them  on  6^meter  SSB  when  the 
band  opens,  and  Til  look  for  you  next 
month  '^Abo^e  and  Beyond." 

Additional  note:  An  exoeiient  source  of 
inlormatlon  about  the  220  band  and  the 
fuss  in  Washington  is  the  220  Nt?tes.  pub- 
tished  by  An  Heiss  K9XI,  A  one^year  sub- 
sertpilon  costs  just  five  dollars  for  srx 
issues.  For  more  inform^ation.  write:  Wat) 
Alius  WD9GCR,  215  Villa  fload.  Stream- 
wood  IL  60103. 


IH[ 


^HFSHOP 


SSS^^I1-800-HAM-7373 


ASTHON  —  3ALEI 


RS-rA 

45.™ 

RS-35A 

123.^5 

RS  t2A 

62." 

RS'35M 

135.« 

HS-12M 

78« 

VS-35M 

1S6.»* 

RS-20A 

79.M 

flS-50A 

179.« 

R5-20M 

96, « 

RS50M 

203.2"^ 

VS'EOM 

1 14.« 

VS-50M 

223-« 

2M16LBX.22O-22t.0X.43a  30LBX  90  so 
aM  t4C'85.»  2M-22C-10§.* 

435-lBC-tlO.»  43S-*0CX  144.M 


KEN PRO  ROTORS 

KFUOOmRSOO 

tZ5**M54« 

KR'S4€OA0VSfM» 

247  "009  « 

HEfiftV  AWPS 

2  KD  CLASSIC 

9BS« 

2002A(2t)D4A  Less 

Relay  ^   1250/1350- 

30Q2A/30D4A   Lass 

Relay  •  2100,/21Q0, 

AMP  SUPPLY 

LK-5O0ZB 

1,097  ■* 

LK-flOOA 

$2,045.00 

MIHAOE-FREE    UPS    BROWN    ON   ALL 

MIRAGE 

AtOIS     S35» 

C-PPA  -  e5.« 

B23A  -  93  »5 

C-lOe  -  169  "= 

B215  -245.5« 

€-1012-246." 

Bros  ^  149  95 

D-24N  -  177.M 

01016'  Z35.» 

D*10lOf^  -  Z79« 

B30I6  -  199  » 

0*3010N  '  2S1  " 

MP-1  '  9S  « 

MP-2  ■  99.» 

FOR  THE  BEST  DEAL  \H  TOWN  CALL  THE  BEST 

AROUND  1-800-HAM-7373 


CUSHCRArr  A0P-1   OSCAR  PAK-naH**  RJNGO  RANqER  W  fa-3^a-440>-33." 
KEMWOOD  TS-940S/AT  -  CALL  USI         YAESU  FT  757GX    XCVR  . .  .  CAUL  US 
KENWOOD  TR2600A  H.T.  -  CALL  USI  yAESU  P^  728R  CALL  US 


KENWOOD 

FACTORY  AUTHORIZED  DEALER 
CALL    US    FOR    AMERICA'S    LOWEST 
PfilCE  ON  ALL  YOUR  KENWDCHl  NEEDS 
(FREE  UPS  BROWNQN  KENWOOD  OEAR| 


CUSHCRAFT 
215WB  -  73  «  A-3 

42ieXL-9t»  A-* 

fl-3  '  2S0.»*  40-2CD 

OTHER   MODELS   IN   STOCX  - 


200^ 
267** 

267** 

CALL 


CUE    D€E    THE   SWEEDiSH    BOOMER 
USED  B¥  MANY  TOP  tO"  CONT ESTERS 


144-1  SAN  2MTWtSEL 


75.» 


PARABOLIC 
1296  28  iW  TRANSVEHTER  33e.» 

1265-144  3W  UP  CONV  319." 

1296  DUAL  TUBE  AMP  CAYITV  439." 

2PORT  POWER  DIVIDERS  (2-220-432)  50  «> 
4P0RT  POWER  DIVIDERS  (2-22[Ma2}  55  « 
1296  2 PORT  DIVIDER  57." 

1296  4 PORT  DIVIDER  02  « 

12^9/96  DISH  FEEDS  a§.« 

2304  DISH  FEEDS  69  « 

1296  SLUG  TUF^EHS  6&  96 


YAESU  —  FACTORY  AUTHORIZED 
DEALER  CALL  FOR  THE  BEST  DEAL 
AROUND  ON  THE  RADIO  FULL  LINE 
n=REE   UPS   BROWN    ON    YAESU    GEAR) 

HUTEK  LTD, 
DO  YOU  OWN  AN  iCOM  VMF  XCUR7 
DO  YOU  WAKTTO  IMPROVE  THE  RECEIVER 
'  TRV  OUR  MUTEK  FRONT  END  BOARD  - 
YOU'LL  BE  GLAD  VOU  O^OJ 
RPCa2l  1^251  no  FRONT  END  t41" 

FOR  ICOM  21 1  OR  2St 
RPCS271  FRONT  END  FOR  166" 

^COM  271 A  OR  271 H 

RPCB^S  FRONT  END  FOR  143." 

VAESU  221/225 

5LNA  50S  6MTR  PREAMP  ft4.^ 

SLN^144S  2MTR  PREAMP  &4.» 

100WRP  SWrrCHiD.  N  F  OiKtCAIN  15db. 
SBLA144E    2MTR     MAST    MOUNT    R  F 
SW ETCHED  PREAMP.2S0W  THRU  POWER, 
N.F   <idbiSdbQ  169.W 

qLNA433E  7[K;M  MAST  MOUNT  R.F  SWIT- 
CHED PREAMP, SOW  THRU  N.F.<:ldb 
G-I5db  172>" 

GFBA  144E  2MTR  MAST  MT.  PREAMP,  IKW 
THRU  POWER  G«1idb  NF<  Bdb  WITH 
AMP  SEQUENCER  289  " 

GLNA-43ZE  70cm  MAST  MT  PREAMP,  500 W 
THRU,    G-tSdii    N.F  «idb     WITH    AMP 
SEQUENCER  2&4«* 

HIGH  DR  OBM  XVRTRS  FOR6i2MTnS 
COMING  SOONI 


TONHA  FSFT  ANTENNAS  ARE  BACK1  WE  ARE  THE  EXCdUSI^  U.S.  DISTRtBUTOR  INTRODUCTORY  SPECIAL: 
l26df1ZdE  QUAD  ARRAY  COMPLETE  WfTH  4-23«<  YAQIS;    H    FRAME;  POWER  DIVIDER;  PHASING  LINES.  CONNECTORS 
TERfffiSTRIAL  APPUCATIONS   REGULARLY  339 »  SALE  PRICE 

OTHER  GREAT,  HIGH  PERFORMANCE  AtfTENNAS  BY  TONKA  (CALL  FOR  SPEC  SKEETlll 

13  EL  2MTR  YAGI  59  ** 

23  EL  1296^69  VAGI  4fi  « 

17  EL  2MTR  SUPER  YAGI  66  « 

55  EL   1296  SUPER  VAG!  ga  •• 

9     f     19   «i   OSCAR   AMTENNA  2M    & 

FOR    STACKING 


5  EL  6  METER  YAGf 
21  EL  70cm  YAGI 

(ATV  MODELS  IM  STOCK) 
71km  OSCARTWIST 

2x19  ELiaeen 

'ATCH  OUR  AD  FOR  NEW  LlNESr! 


66  H 


19  £L  70cm  VAGI 

2MTR  OSCARTWIST  fiS* 

2x9  EL    n6«^> 
70cm    ON   A  COMMON  BOOM-GREAT 

75." 


lni<>rma1i«on  &    Pa    Re^jdefiirs 

Call  (717)474-9399 


5€0  ELECTRONIC 
KiOOl  6  To  1Q  DSM  HCV  CONV,  US* 

KaOOl  2  To  1Q  DBM  RCV  CONV.  115* 

K7001  TOcm  To  tO  DBM  HCV  CONV  11 S." 
K23aiG  23c:Fn  To  10  ot  2  RCV 
CONV  OF  FRONT  END  AND  DBM  iSft" 
TV- 144- 26- 10  low  2MTX  XVRTR  20>.«* 

TV-432-^B  ID  1DW  TOcm  JCVRTR  2M  ■• 

TV-220-  26- 1  {J  1 0 W  1  y*  M  XVRTR  Coming  Soon 
OX- 144  PREAMP  N.F.<.4db  130," 

DX220  PREAMP  N.F  <.5dli  Comtr>g  Soon 
DX^32  PREAMP  N.F  <  Mb  130  •• 

fWON  OAVTDN  1W5  N  F   CONTEST) 
D)(.129eS  PREAMP  NFS*  t5e» 

0X2320  PREAMP  N  F.<  SA  106 « 

PAZ3l0l2eO/t296tOWUN£ARAMP  275" 
LT'23S  1296  1DW  LtNEAR  TRANSVERTER 
2MF  610." 

LSIi^24  t26a-2  OSCAR  MQOE  L  XUlT  CONV 
IW 

OUTPUT,  2M  LF  2»  " 

MCROLi«  13  t*W  2  3GHZ  XVRTR  SYSTEM 
2M  I  F  410" 

MlCROUNE  13  3W2^3GHZ  XYRTR  SYSTEM. 
2MJ.F.  075" 

SLA  13  2304  3W  AMP  285  " 

MAST  MOUNTED  PREAMPS 
MVU4V    250W    R.F  SWITCH    WITH    12V 


SUPPLY  INTERFACE 

MV43JV       1S0W       B,F,SWITCH 

INTERFACE 

IKW    THRU     PWR 


17S," 
WITH 
165" 
MV'144S-01     IKW    THRU     PWR    WITH 
SEQUENCER  30«*« 

MV432S  01    500W    THRU    PWR    WITH 
SEOUENCER  31  i" 

MV  I29&S       lOOWTHRU       PWR       WITH 
SEQUENCER  349 " 

OTHER    HIGH    QUALFTY    PRODUCTS    IN 
STOCK^ALL  FOR  CATALOGUE 


GREAT  FOR  OSCAR  MODE 


\'  OR 
215" 


TERMS  Pnc»&  do  not  include  shrppin^  ■«^ 
C«pl  "ti«r«  inctiCStACt  «f^  ftr«  sut^tVCt  10 
Ch4ViQ«  without  fwtica.  At  C3ur  diflor«tM>n 
mTwCOD'smarroquinadsfxsrt  RMurm 
w«  ftubjACt  la  m  15%i  reatQciiioo  cli«rg«. 
'Cofilinentoi  USA  only 


Tb  S    Maijnra«n  Bivd         Ri    309    HOURS    Monday  thru  Frrday    9  am -3:30  PM 
Mrjnia^nTop    Pa    1870^  Saturdays  10  a  m   -  i2  p.m 


"W/?6n  you  Buy,  Say  73'' 


'24  HOUR  PHONE  SERVICE 
FOR  YOUR  CONVENIENCE^  ■ 


MC/VISA/CO  D 
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TTY  L 


■    ■ 
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Marc  /.  LBBvey,  M.D.  WA3AJR 
6  Jenny  Lane 
PikBSViUe  MD  21208 

OK  Appie  owners.  Ihts  month  is  your 
turn!  Wi&  are  going  to  take  a  look  at  some 
of  the  maierjal  you  have  sent  in  on  the  var- 
ious RTTY  programs  tor  the  Apple.  !f  t  can 
draw  one  theme^  trom  ft  aU,  you  all  seern 
disappointed. 

Although  the  Appie  II  and  various  off- 
spring have  at  times  been  lelt  to  be  some 
of  ttie  most  popular  home  computers  ever 
made,  vlaNe  RTTV  softwrare  tor  the  Apple. 
at  this  point  in  tfme,  seems  to  be  scarce, 
according  to  information  received  here. 

First  on  the  Hst  Is  a  program  which  sev- 
eral hams  call  the  "Galfo"  program.  I  have 
no  other  information  than  that,  not  fuil 
name,  nor  source,  nor  price-  I  even  don't 
know  a  it  Is  stiil  available^  One  ham  calls 
it  "fair,"  another  tried  It  and  switched  to 
one  of  the  other  programs  described  later. 
If  any  of  you  readers  can  supply  specifics, 
I  would  be  glad  to  report  on  it 

Next  comes  ©  program  called  Sjper- 
RATT.  Quite  a  bit  was  written  about  this 
program  some  years  ago,  and  it  appears 
that  quite  a  few  oi  you  are  using  it.  Unfor- 
tunateiy^  the  publisher  can  no  longer  be 
found.  Another  one  for  the  shelves,  I 
guess. 

You  know  where  that  leads  us?  Back  to 
Kan  ironies,  the  source  of  some  of  last 
month's  software,  to  looh  at  two  of  their 
products.  Hamsoft  and  Ham  text.  Ham- 
soft,  Kantronics'  basic  RTTY  program,  in- 
cludes a  spNt'Soreen  display  ysing  the 
standard  Apple  screen,  a  type  ahead 
buffer,  and  message  ports.  However, 
sofne  of  you  do  ofter  rather  pungent  corm- 
ments  about  this  program.  One  ham  re- 
lated that  he  thlni^s  the  "...sottw^fe  ts 
sadly  deficient.  It  makes  no  use  of  my  60- 
column  card,  no  upper-  and  lowercase  m 
ASCII-  It  mal<es  no  use  of  the  dask  drive, 
Storage  of  incoming  RTTY  would  mal^e  me 
very  happy,  1  would,  prefer  to  store  RTTY 


art,  computer  programs,  weather,  news, 
and  other  information  gathered  trom  the 
radio  onto  disk.  This  would  give  me  the 
abfllty  to  edit  out  useless  Info  on  a  word 
processor  before  printing.  I  really  hate  to 
retype  programs,  i  would  love  to  come 
home  from  work  and  read  a  disk's  con- 
tents. I  have  tried  just  leaving  the  printer 
on  all  day  and  returned  to  find  a  200-sheet 
stack  of  paper  eaten  up  by  a  civil-defense 
network.  I  imagine  (hat  hams  would  be 
disappointed  with  this  software— espe- 
cially if  they  didn't  own  a  printer," 

The  next  step  up  Is  I o  Kan  Ironies'  Ham- 
text  program.  This  program  allows  tape 
and  disk  transfer^  printer  outputs,  and 
more.  More?  We^l^  one  of  you  detailed 
what  happened  when  you  went  looking  for 
a  better  RTTY-trap,  "'Imagine  my  surprise 
when  I  opened  the  package  and  found  not 
only  the  expected  disk,  cabie,  and  manual, 
but  also  a  printed  circuit  board  thai  had  to 
be  put  into  one  of  the  ©xpansionHnterface 
slots  in  my  Apple  lie.  Nary  a  word  in  the 
advertising  material  alluded  to  thai 
method  of  interfacing,  i  really  suspected  it 
to  be  a  method  of  copy  protection.  But  to 
my  pleasant  surprise  there  was  also  a  sim- 
pie  Clock  on  the  Hamtext  interface  board. 
Lack  of  a  ciock  In  the  Apple  haii  been 
a  very  sore  subject  with  me,  as  all  my 
friends  with  cheap  Commodore  machines 
had  Clocks  in  all  their  aimpier  programs. 
There  is  also  a  printer  connector  on  the 
board  which  I  have  never  found  any  rea- 
son for." 

'*My  original  Hamtexl  did  not  Include 
AM  TOR.  I  found  that  Kantronics  was  will- 
ing to  add  AMTOR  to  the  disk  for  a  reason- 
abfe  sum  so  I  sent  it  in  to  have  it  added. 
When  it  arrived,  it  wouid  not  boot  the 
menu  and  the  80-oolumn  mode  wasn't  just 
right,  30  back  It  went.  To  their  credit  they 
sent  me  a  loaner  program  while  they 
worked  on  the  bugs  In  mine.  Later  I  got 
mine  back  and  returned  their  loaner  dish." 

"The  Ham  text  program  wlil  not  allow  re- 
laying Incoming  data,  but  data  has  to  ba 
&ave<i  and  called  up  from  a  disk  file  for 


transmitting.  Message  ports  cannot  be 
loaded  without  leaving  the  T-R  mode,  so 
you  cannot  pul  in  the  caii,  etc.^  of  the  sta- 
tion you  are  working,  I  work  other  guys 
who  have  those  features  It's  enough  to 
drive  one  to  a  dedicated  I^TTV  terminal 
unit  of  some  sort/' 

One  of  you  toves  to  operate  his  Apple 
on  VHF,  and  only  VHF,  RTTY  "My  enthu- 
siasm with  RTTY  on  VHF  is  a  product  of 
the  fact  that  my  Apple  puts  up  an  Incredi- 
ble amount  of  interfefence  wi^th  the  HF  ra- 
dlo,  I  have  tried  everything  to  cut  down 
em  I  and  have  resorted  to  tuning  up  a  sig 
nai  on  the  interface  and  taping  it  for  later 
perusai.  This  also  keeps  me  from  printing 
up  reams  of  unusable  stuff  {that's  one  so- 
lution-^Mfl).  I  have  grounded  everything, 
wrapped  ail  of  the  cables  in  alumi  num  foil 
and  grounded  that.  I  am  considering 
mounting  the  Apple  in  a  shielded  box  with 
an  external  keyboard  and  I/O  ports  in  the 
open." 

I  hear  you,  and  I  hope  the  manufactur- 
ers do,  too.  My  thanks  to  Dave  Brown 
W9CGI,  Ben  Irvine  N3CNH,  Paui  Melllnger 
NI6P,  William  Schmlt,  and  ail  the  others 
who  voiunteered  information  about  the 
Apple  on  RTTY. 

On  a  related  front,  several  of  you  have 
dropped  me  notes  regarding  some  of  the 
schematic  diagrams  printed  here  which 
have  been  drawn  by  computer.  Well,  i  have 
been  piaying  with  a  new  tool  for  this  which 
makes  the  |ob  even  easier.  Using  the  su- 
perior graphics  capabilities  of  the  TRS-80 
Color  Computer*!  the  Schematic  Drafting 
Processor  by  Tony  DiStefano  (and  mar- 
keted by  Spectrum  Projects}  does  for 
drawing  schematics  what  a  word  proces- 
sor does  for  writing  articles. 

Features  of  this  program  include  the 
ability  to  place  any  of  thirty  predefined 
schematic  symbols  anywhere  on  a  work- 
sheet which  measures  480  by  540  pixels  in 
sfze.  Logic  gates,  Integrated-circuit  chips, 
resjslors,  and  more  are  aii  preloaded  Into 
the  system  and  car>  be  placed  with  the 
movement  of  a  joystick  cursor  and  a  few 
keystrokes.  Special  symbols  can  be  de- 
fined and  loaded  In  for  specific  applica- 
tions. 

There  are  routines  In  this  program  to 
dump  the  full  worksheet  to  a  printer,  as 
well  as  to  save  It  to  disk.  The  only  problem 
I  can  see  is  that  the  SDR  is  set  up  to  use 
the  standard  CoCo  "bit-banger"  printer 


port.  Many  of  us  are  using  other  interfac- 
ing techniques,  including  parallel  PIA 
ports.  The  SDP  will  not  address  these. 
Nonetheless,  at  under  thirty  dollars.  Ihls  Is 
a  superb  addition  to  the  library  of  an  eiec- 
tronic  enthusiast. 

Another  sleeper  discovery  for  the  CoCo, 
by  the  way,  goes  under  the  mysterious 
code  number  of  277-1019,  You  will  find  it  in 
your  local  Radio  Shack,  no  doubt,  called  a 
'Computer  Keyboard  QWERTY  format— 
57  keys."  What  you  may  not  realize  is  that 
this  was  the  keyboard  for  the  Super-GoCo 
that  was  never  made.  Sporting  an  ALT, 
Control  and  two  Function  keys  that  cur- 
rent CoCo  software  does  not  support,  this 
keyboard  drops  into  the  newer  CoCo 
boards.  With  some  creative  software,  and 
If  (i  don't  know)  the  programs  used  for  the 
other  keyboards  with  Function  keys  will 
work,  this  makes  quite  a  nice  upgrade. 
The  price?  How  does  $4.95  grab  you? 
That's  not  a  misprint— under  fiv&  tucksJ 
Check  It  out. 

Don't  forget  the  Postal  Service  and 
CompuServe  connections  for  getting  in 
touch  with  me.  ^end  letters  to  the  above 
address,  with  a  self-addressed»  stamped 
envelope  tor  replies.  CompuServe  Easy- 
Piex  can  be  addressed  to  ppn  75036,2501. 
Either  way,  I'll  try  to  answer  as  soon  as  I 
can.  And  again,  if  you  want  a  current  re- 
print list,  lust  drop  me  a  notB,  with  an 
SASe,  and  I'll  send  the  list  by  return  mail. 

Here  Is  the  list  of  companies  mentioned 
today^  that  I  know  you  can  gel  ahold  of,  if 
the  publishers  of  the  programs  mentioned 
above  and  not  listed  below  wish  to  send 
me  current  mformatlon,  I  wlil  be  delighted 
to  print  it  when  received:  Hamsoft  and 
Hamtej^t,  Kantronics,  1202  £.  23r(t  Street, 
iawmnce  K$  ^604^;  Sctiematic  Drafting 
Processor,  SpBctrum  Pro/ecfs^  PO  Box 
21272.  93-15  &$tti  Cf/ve.  Woodhavsn  NV 
JJ421. 

Once  again,  when  you  contact  tliese 
folks  about  their  RTTY  equipment,  please 
teli  them  that  it  was  in  r3*s  'RTTY  Loop" 
that  you  saw  It  mentioned,,  OK?  You  under- 
stand, it's  not  for  me.  but  to  allow  trie 
manufacturers  to  know  where  trie  amateur 
community  gets  its  information,  so  that 
they  mlgtit  tailor  their  direction  for  their 
next  product  line.  And.  of  course,  where 
else  to  read  about  that  nevj  and  estciting 
piece  of  RTTY  gear?  Right  here,  In  "RTTY 
Loop." 


ETTERS 


SEGREGATE  NOVICES 


1  am  very  Interested  In  the  pro  position  of 
a  Novice  phone  allocation  on  the  higher  fre- 
quencies to  encourage  would-be  amateurs. 
Look  at  what  vfo  operation  and  the  raising 
of  the  75- Watt  limit  did  for  the  Service. 

I  think  that  with  today's  state-ot-tlie-arl 
radios  it  would  be  a  fine  thing  to  allocate 
some  phone  privileges  to  them,  like  a  car- 
rot on  a  st3c>t.  However^  I  do  /so/  go  along 
with  letting  any  of  the  higher-ctass  licens- 
ees Indulge  in  their  allocation.  Keep  it 
strictly  tor  NovPce  operation  This  would 
let  them  keep  all  of  their  contacts  on  a 
Novice  piane^  to  exchange  information. 
Outside  of  this,  1  think  it  would  be  a  grand 
opening  tor  beginners. 

Jack  Gotdan  KK2W 
FortvJlie  NY 

Great  idea,  Jack.  And  while  we're  at  it, 
iBVs  make  thB  Gen&rat  subbands  Generai- 


only.  Likewise  the  Extra  and  Advanced 
portions.  That  way.  you  and  I  can  keep  our 
contacts  on  an  Extra  piane,  and  we  won't 
be  bothered  by  those  rotten  tower  cta^ses, 
fight?  i^ow  are  the  Novices  going  to  fearn 
proper  techniques  unless  we  teach  them? 
And  how  can  we  feac/?  them  it  we  can't 
contact  them?  Caii  them  on  the  phone? 
-KWW, 


DROP  NOVICE  TICKET 


With  regard  to  the  proposed  expansion 
of  Novice  privileges,  I  fail  to  see  the  reai 
benefit  In  offering  something  extra  to 
someone  who  has  no  Idea  of  what  ham  ra- 
dio is  andi  therefore,  no  interest  in  the 
hobby.  An  Increase  In  our  ranks  is  not 
going  to  come  from  either  fewer  restric- 
tions  or  more  privileges.  Go  ahead  and  of- 
fer anything  you  want  to  the  man  on  the 
street,  and  then  ask  him  If  this  would  en- 
tice him  to  become  a  ham.  You're  going  to 


get  one  of  three  answerisr^Yes,"  "No,"  or, 
''What's  ham  radio?''  If  we  haven't  yet  ex- 
plained what  the  refrigerator  is,  who  wlil 
care  that  it  comes  with  an  automatic  ice 
maker?  And  once  you've  e^tpiained  things, 
how  do  you  convince  him  that  he  wants  it? 

The  young  kids  of  today  are  involved 
with  computers— they've  been  getting 
heat  over  the  head  with  them  since  the  ad- 
vent of  the  pocket  calculator.  "Computer 
Literacy"  has  even  become  a  required 
course  in  some  schools,  i  haven't  seen 
any  liam-equipment  manufacturers  fol- 
lowing IBM  and  Apple's  lead  and  donating 
or  disco  lint  ing  gear.  The  competition  with 
other  hobbies  is  fierce,  but  we  are  not 
even  advertising — and  we  have  a  400,000- 
person  sales  team! 

As  for  the  proposal  Itself,  I'm  beginning 
to  feel  llKe  Tve  been  had  We've  argued  no- 
code  until  we  can't  stand  it  anymore  and 
now  this  compromise  comes  along  hot  on 
its  heels.  Are  we  still  smarting  enough 
from  the  no-code  fiasco  to  agree  on  any 
proposal  that  comes  up?  Is  somebody 
pulling  a  New  Coke/Classic  Coke  market- 
ing ploy  on  us? 

If  you  want  to  make  the  first  ham  ticket 
more  Inviting  by  broadening  the  privileges, 
why  reinvent  the  wheel?  Just  dump  the 
Novice  ticket  and  make  the  first  license 
the  Technician   class,.  With  tbat   you've 


given  the  newcomer  all  of  the  privileges 
from  6  meters  on  up  plus  CW  on  the  HF 
bartds.  The  combined  Novice/Technician 

test  would  be  one  that's  worth  Its  salt. 
there  would  be  only  a  minimal  change  in 
regulations,  we  wouldn't  have  even  more 
confusing  subbandSi  and  there's  Still  an 
incentive  to  upgrade. 

Since  it  is  the  only  alternative  at  the  mo- 
ment, fll  support  the  proposal  as  written^ 
but  I  can't  help  feeling  that  we  aren't 
seeing  the  forest  for  the  trees.  The  prob- 
iem  Is  not  that  the  Novice  license  doesn't 
offer  enough,  it's  that  the  non-ham  doesn't 
know  what  ham  radio  is.  Actions  speak 
louder  than  words,  folks.  Forget  the  many 
pa^es  of  iegaiese  and  do  a  little  PR  work 
at  the  grass-roots  level. 

William  ltt«r  N9EWA 
ScKaumbufQ  IL 


ADDEXHAMINATIONS 

I  have  just  finished  reading  the  August, 
I9a5,  issue,  and  the  letter  from  WA2VPH 
on  state-of-the-art  equipment  got  rne 

thinking.  He  is  absolutely  correct  in  say- 
ing that  practically  no  one  can  repair  their 
equipment  anymore.  The  sophistication  of 
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the  integrated  circuit  tias  ensured  that  As 
a.  result,  probably  flOVo  of  active  amateurs 
are  simply  operators.  Even  the  license 
tests  are  really  a  matter  of  memory,  guess- 
work, and  luck.  Litt!e>  if  anything,  is  deter- 
mfned  by  them  about  one's  abiilty  to  dem- 
onstrate a  practical  appiicatlon  of  elec- 
tronic  k now i edge. 

Maybe  we  need  a  part  of  the  test  to  ac- 
luaily  require  such  a  demonstration.  This 
couid  be  in  the  form  of  troubieshooting, 
construction,  or  perhaps  simple  measure- 
rrtents  and  deductions  obtained  by  using 


vadous  pieces  of  standard  test  equipment 
on  working  cjrcuits.  Different  classes  of  li- 
cense would  require  differing  degrees  of 
difficulty.  For  example,  a  General-class 
test  mtght  require  that  given  a  typical  os- 
ciliatof  cifcuit,  one  wouJcf  need  to  connect 
it  to  a  power  supply,  fire  it  up,  and  deter- 
mine such  things  as  ttie  operating  fre- 
quency, power  In  and  out,  waveform^  etc. 
With  the  volunteer  examiner  program  now 
in  place,  the  add  it  tonal  cost  of  providing 
the  equipment  needed  for  this  type  of  test 
ES  zero.  EnouQh  of  this  stuff  is  sitting  in 


garages  right  now  to  run  the  program  for- 
ever. 

f  would  also  point  out  that  the  remarks 
made  by  FCC  Commissioner  Kowalski 
("QRX,"  August,  1985)  support  this  sug- 
gestion. If,  by  licensing  amateurs  In  this 
manner,  it  could  be  demonstrated  that  a 
national  capability  is  being  increased  by 
providing  a  group  of  citizens  who  have 
shown  some  technical  skills,  this  demon- 
stration alone  would  separate  hams  from 
other  users  of  the  spectrum.  A  skilled  ham 
contributing  to  and  increasing  our  na- 


tional human  resource  Is  much  more  diffi- 
cull  for  Congress  to  eliminate  than  a 
bunch  o^  hobbyists^ 

Everyone  is  Jooking  for  a  way  to  up- 
grade and  es^pand  the  partictpation  in  the 
Amateur  Service.  \t  the  license  aotuatiy 
had  some  value  indicating  that  the  holder 
possessecf  some  skill  or  proficiency  (othef 
than  the  ability  to  send  and  receive  Morse 
code),  maybe  those  talented  youngsters 
who  have  deserted  us  would  return. 

D.  S,  Jenkins  WA60GH 
Tar7«na  CA 


AUTHORIZED  KENWOOD 
ICOM  RADIO  DEALER 


H   L   HEAS;TFR,  ENC.    203  BucklianMn  Pike.  Clai^sbUfa  W  VA  ?B3D1 
Clart^ljurg  PhMse  0Wf  &24-54.e5  ut  W  VA  Toll-Frce  1-800- 352- 3 1?7 

HaTDlflHeasfer,  KABCNHX,  91  Ritfge'ield  Place,  Qnnafid  Beach.  Fla  32074 
Florida  Phew*  i%^\  &73-40e6 

Nffrt  hTationwide  Tpll-Free  Telec^frflS  Number:  1-eOM^-RADlO 

<]'a00-a4-72346) 

Call  us  Jtw  i  quofetPDfr.  We  Will  Se^e  Vou  h^an^ylM 


AZOTIC  INDUSTRIES 

2026  W.  BELMONT 

CHICAGO,  I L  60618 

3129751290 


ELECTRONIC  COMPONEI^TS  &  SUPPLIES 


*RF  CONNECTORS 
•UG  CONNECTORS 

•  AUDIO  CONNECTORS 

•  LENEAR  \aS 

•  DIGITAL  IC'S 

•  TRANSFORMERS 

•  METERS 

•  COMPUTER  CABLES 

•  DISKETTES 


•  IDC  CONNECTORS 
D-SUBMINATURE 

•  TEST  EQUIP 

•  TRANSISTORS 

•  DIODES 

•  TRIM  CAPS 

•  RELAYS 

•  SWITCHES 

•  TOOLS 


VISIT  OUR  RETAIL  STORE 
HRS.  MON-FRI  10-5     SAT  10-2 
PHONE  ORDERS  WELCOMED 

312-975-1290 


R.39OA  HF  RECEIVER 

Famous  millfary  re- 
'  ceiver  covers  0.5-32 
^  Mhz  AM-CW  in  31 
:  one  Mhz  bands  using 
'  mechanical  djgitat 
tuning.  455  Kh2  IF;  has  four  Collins  mechanical 
filters  for  selectable  2-4-6-16  Khz  bandwidth. 
100  Khz  calibrator;  BFO.  No  covers.  115  230 
\/AC60Hz;10V2Xl9x16W\95lbs.sh.(UPS 

in  2  pkgs.). 

Used-reparable.. $21 5   Checked. ,  $335 

Manual,  partial  repro... $15 

PARTS  FOR  R-390A,  used-checked; 
PTO/VFO  assembly  $40     If  collins  Mfg.  .$60 

Mechanical  filters  2  or  4  KHZ .,$35 

8KHZ ,H.  +  *H  +  p .-. ..  ,$t7 

16KHZ. ■ $20 

Set  of  four  mech-ftlters -r^-^-M- S85 

Power  supply  less  26Z5  tubes $30 

Most  other  parts  available,  except  meters. 
Write  for  listing. 

Prices  FOB.  Lima.  D.  •  VISA,  MASTERCARD  Accepled. 

Allow  for  snipping    *     Send  for  FREE  CATALOG  85 

Address  Dent.  73     •     Flione:  419,72/5573 


1016  E.  EUfiEICA  -  Bax  1T05  *  LIMA,  OHIO  •  45802 


Your  Ham  Tube 

Headquarters  * 


Call  Toll  Free  600-221 -0860 

Tubes 


I      ■■      fe 


»      ■      « 


I'     -f      I 


3-400Z . 

3-500Z 

4-400A 

4CX250B . . 

811A  . 

813.. 

6146B 

6360 

6883  B  .,,,,, 

MRF  245/SD1 
MRF  454.... 
MRF  455 


PL259 .... 

PL258 

UG 175/1 76 
UG255/U . . 
UG273/U.. 


f,     *      a      *      i 


$85.00 
.  85.00 
.  80.00 
,  55.00 

,  42.50 

,  12.00 

.  30.00 

.  7.00 

..4.25 

6.75 


7360. 

7735A 

8122. 

8156. 

8643 . 

8844. 

8873. 

8874. 

8877 . 

8908. 


d    :•■    I 


w      r      n 


Semiconductors 

41 6.  $30.00      MRF  644 

.18.95      SD1088 

.13.95      2  N  3055 
2  N  6084 

RF  Connectors 

10/$4.95      M358... 


I       ■■       i 


$10.00 
.  27.50 
110.00 
.12.50 
.  82.50 
.26.50 
1 75.00 
195.00 
495.00 
.12.50 

$23.95 

.       .75 

.  12.50 


.  .  10/8.95 
..10/1 .60 
.2.50  ea. 
.2.25  ea. 


M359. 


4        »       I       »       I       I       «    £ta  -I  ^tJ'J'  \f  CI  m 

Type  "N"  Twist  on 

(RG8/U) .$4J5 

Minimum  Order  $25.00 


ea. 


CeCo 


Allow  $3.0€  min,  for  UPS  charges 


COMMUNtCATIONS,  Inc. 

2115  Avenue  X  Brooklyn,  MY  11235 
SERVING  THE  INDUSTRY  SiWCf  W?P  PhOfie  (718)  646-6300 

Caff  CECO  for  Youf  CCTV  Secunty  And  Color  Producfton  ReQuirements 


We  Can't  Keep  It 
Under  Our  Hat... 


So  many  people  have  discovered  our  products 
and  publications  that  we  sinnple  can't  hide  our 
success  any  longer.  In  fact,  our  commitment  to 
quality  merchandise  and  personalized  service 
has  made  us  one  of  the  worst-kept  secrets  in 
communications  monitoring. 

Explains  Ingrid: 

'1  guess  we're  just  very 

easy  to  get  to  know  _  /^ 


GROV 


Write  to  Dept.  A  (or  phone  704-637-9200) 
for  a  fr£«  catalog  and  sample  issue  of 
Monitoring  lintes. 


140  Dog  Branch  Road,  Brasstown,  NX.  28902 


"When  You  Buy,  Say  73" 
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EW  PR 


■    ■ 


UCTS 


NONCONTACT 
VOLTAGE  DETECTOR 

A  h^nd-hefd  ji^stmmenl  that  emits  an 
ai/dible  ticking  sound  in  The  presence  of 
ac  votta^ti  (S  available  form  LouJs  and 
Beech.  The  TSc-T racer  can  be  used  to 
safely  check  for  live  wires  without  touch 
ing  Ihem,  to  find  hidden  wiring,  tnd  to 
check  fuses  and  breakers.  The  Ttc-Tracer 
can  also  detect  which  side  ot  a  two-wire 
cord  is  hot. 

The  Tic-Tracer  is  housed  in  an  3-1/2 "  x 
2-3/4"  X  1 '  case  and  operates  on  two  AA 
batteries. 


for  compfete  information,  contact 
Louh  antf  Seecft,  PO  Box  195e(i,  Detroit 
Mi  482m 

ICOM  IC-1271A 

ICOM  has  annour\Ged  the  IG-1271A  1.2- 
GHz  transctever  The  unit  covers  1240  to 
t300  MHz  with  10  watts  of  output.  Fea- 
tures include  32  memory  channels,  scan- 
ning, rnuttimode  operation  (including 
ATV),  anqt  a  GaAsFET  kont  end.  Options 
avaiiabie  are  the  TV-1200  ATV  interface 
unit,  the  IC-EX310  voice  synthesizes  the 
UT-15S  CTCSS  encode r/decoder,  and  the 


ftm         fiHf^     ■^^imEX 


mIH     "^^ffi     BHSr 

^^S^^^FH  ^^^■^^~  "^w^*^ 


til  lOQQ 


■  wk;-!*-***  ■ 


Mil  .r^:  ~ 


/COM's  iC'1271A  12  GHz  fra/isce/Ve/. 


TUNE 


Opt  I    PHASOfi 


LAG 


1 


DiRfCrfON 


I 


Bj 


I 


The  BaiieyTech  Opti-Phasor. 


lUPJ-lfl 


ew-<&ff 


SWf* 


KfFJ's  378 pow&mwr  m&ter 


IOPS25  13.8-V-dc  in  terns  I  power  supply. 

For  more  information,  contact  iCOM 
Am&rfca.  inc.,  2380  116th  Avenue  N£, 
Beiievue  WA  98004. 


BAILEYTECH  OPTI-PHASOR 

BaileyTech's  new  Opti-Phasor  is  an  in- 
Ihe-shack  40'meter  phasing  unit  designed 
to  drive  a  pair  of  dipotes  or  inverted  vees 
as  a  phased  array,  VariabEe-reaotance 
phasing  allows  the  antenna  currents  In 
the  two  wires  to  be  precisely  balanced  so 
that  a  deep  null  and  optimum  gain  can  be 
achieved.  A  front  to-bacK  ratio  of  20  dB  is 
typical,  and  the  null  issteerable. 

For  more  rnformation,  contact  Sa/tey- 
Tech,  304  West  S.  Coitege  Stre&t,  Yelfaw 
Springs  OH  45387. 


MFJ  DIGITAL 
SWR/WATTMETER 

MFJ  Enterprises  has  introduced  the 
MFJ-818,  an  automatic  digital  swr/watt- 
meter.  A  12-bar  LED  display  shows  up  to 
200  Watts  of  output  power,  and  1^2- inch 
LED  digits  indicate  swr  from  1:1  to  9.9:1 .  A 
three-color  LEO  displays  the  Impedance 
match  between  antenna  and  transmitter: 
green  for  good,  yellow  fof  marginal,  and 
red  for  poor  matching. 

Gomplete  information  about  the  MFJ- 
B13  is  available  from  MFJ  Enterprises.  PO 
Box  494,  Mtssissippf  State  MS  39762, 


MIDLAND 
DESKTOP  REPEATER 

Midland  LMR  has  introduced  a  four- 
channel  desktop  repeater  for  commercial 
two-way  FM  radio  systems.  The  VHF  high- 
band  model  covers  150-174  MHi  with  ei- 
ther 2-5  or  5-3S  Watts  of  output,  and  the 
UHF  model  covers  450-470  MH;  with  ei- 


ther 2-5  or  5-25  Watts  of  output.  Both 
models  will  accept  an  optlonai  CTCSS 
module.  The  standard  units  reqyire  sepa- 
rate transmitting  and  receiving  antennas, 
but  an  optional  duplexer  permits  the  use 
of  a  single  antenna.  Both  models  come 
with  one  set  of  crystals. 

Rjr  complete  inform  at  ion  ^  contact  M/d'- 
t^F}d  LMR,  Markettng  Department.  1G90 
North  Topping,  Kansas  City  MO  64120. 

REGENCY  Z60  SCANNER 

Regency  Electronics  has  announced 
the  Z60  scanner/clock  radio.  The  Z60  re- 
ceives up  to  sixty  Channels  on  eight 
bands.  Fifty  channels  may  be  used  to 
monitor  VHF-Low  (30-50  MHz),  VHF-Ak 
craft  (110-136  MH2).  VHF-Amateor 
(144-146  MH2),  UHF-Amateur  (440-450 
MHz),  UHF  (450-470  MHz),  and  UHF-T 
(470-512  MHz).  The  remaining  ten  chan- 
nels are  dedicated  to  the  FM  broadcast 
banidf63-108MHz). 

The  Z60  requires  no  crystals  and  comes 
programmed  with  60  popular  frequencies. 
A  search  mod©  will  scan  an  entire  band  tor 
activity.  Also  included  is  a  buil:t-in  alarm 
clock. 

For  complete  detaiis,  contact  Regency 
Elect f on fcs,  inc.,  7707  RecoFds  Street,  in- 
dianapoifS  fN  46226. 

WAHL  DESOLDERING  TOOLS 

Wahl  Clipper  Industrial  Products  has  in- 
troduced a  new  series  of  desoldering 
tools.  Two  styles  feature  static -free  tips 
and  one  Is  an  anti-static  modet.  All  feature 
high  vacuum,  recoil  protection,  and  a  self- 
cteaning  plunger.  Ail  are  balanced  for  one- 
hand  operation  and  have  comfortable 
thumb  profiieS- 

For  more  information,  contact  W^hi 
dipper  Corporation.  Sterling  ii  6109U. 
(8l5)-&25-6525. 


Mldiand  LMR's  desi(tQp  repeater. 
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Wahl  Clipper  desotdering  roo/s. 


THE  MOST  AFFORDABLE 
REPEATER 

ALSO  HAS  THE  MOST  IMPRESSIVE 
PERFORMANCE  FEATURES 

(AND  GIVES  THEM  TO  VOUAS  STMNDARD  EQUIPMEtfTii 


HIGH  QUALITY  XMTR  &  RCVR  MODULES  FOR 
REPEATERS,  LINKS,  TELEMETRY,  ETC. 


Band 


Kit 


10M,6M, 
2M,220       S680 


Wired 


$880 


440 


$780         $980 


FEATURES: 


SENSITIVITY  SECOND  TO  NONE;  0.1 5  uV(VHF),  0,2  uV(UHF)TYP, 
SELECTIVITY  THAT  CANT  BE  BEAT!  BOTH  8  POLE  XTAL  FILTER 
&  CERAMIC  FILTER  FOR  >100dB  AT  ±  12KHZ.  HELICAL  RESON- 
ATOR FRONT  ENDS  TO  FIGHT  DESENSE  &  INTERMOD. 
OTHER  GREAT  RECEIVER  FEATURES:  FLUTTER  PROOF 
SQUELCH,  AFC  TO  COMPENSATE  FOR  OFF-FREQ  TRANSMIT- 
TERS, SEPARATE  LOCALSPEAKER  AMPLIFIER  &  CONTROL 
CLEAN,  EASYTUNE  TRANSMITTER;  UP  TO  20  WATTS  OUT  (UP  TO 
50WWITH  OPTIONAL  PA), 


Rl44m220  FM  RCVRS  for  2M  or  22D  MHz.  0.1 5uV 

sens.;8  pole  xtal  filter  &  ceramic  filter  in  i~f ,  he!  leal 

resonator  front  end  for  exceptional  selectivity, 

>100dBat±  12kHz,  best  available  today.  Flut- 

ter-proof  squelch,  AFC  tracks  drifting  xmtrs, 

Xtal  oven  avail.  Kit  only  $138. 

R451  FM  RCVR  Same  but  for  uhf.  Tuned 

line  front  end,  0.3  uV  sens.  Kit  or  ly  $1 36. 

R76  FM  RCVR  for  10M,  6M,  2M,  or  220.  As  above, 

but  SNfo  AFC  or  hel.  res.  Kits  only  $  11 8.  Af so  avail  wM  pole  f  liter,  only  $98/kit. 

R110  yHF  AM  RECEIVER  kit  for  VHF  aircraft 

or  ham  bands  or  Space  Shuttle.  Onfy$98. 


TS1  VHF  FM  EXCITER  forfOM,6M,2M,  or 

220A/lHz,2Watts  continuous,  up  to  3  W 

intermittent.  $68/Kit. 

T451  UHF  FM  EXCITER  2  to  3  Watts.  Kit  on  fy  $78. 

Xtal  oven  avail, 

VHF  &  UHF  LINEAR  AMPLIFIERS.  For  either  FM  or  SSB.  Power  fevels 

from  10  to  45  Watts  to  go  with  exciters  &)<rntg  converters.  Several  models. 

Kits  from  $78. 


NO  W—FCC  TYPE'A  CCEPTED  TRA  NSMf  TIERS  &  RECEIVERS  A  VAtLABLE 
FOR  HIGH-BAND  &UhF\  CALL  FOR  DETAILS. 


RECEIVING  CONVERTERS 


Mod^[s  to  cover  i&very  practical  rf&  if  range  to  listen  to  SSB, 
FM,  ATV,  etc.  N  F  =  2  d  B  o  r  less. 


LOW-NOISE  PREAMPS 


VHF  MODELS 

Kit  with  Case  $49 

Less  Case  $39 

Wired  $69 


UHF  MODELS 

Kit  with  Case  $59 

Less  Case  $49 

Wired  $75 


Ant^rta 
input  Range 

50-52 
50-54 

t44-146 
145-147 
'i44-^44A 
146'14a 
144-145 
220-222 
220-224 
222-2a& 
220-224 
222-224 


432-434 
435-437 
432-430 
432-436 
43&.25 


Receiver 
Output 

144-1 4B 
28-30 

144-148 
38-30 

27-27.4 

2B-30 
50-54 
2e-30 

144-14B 

144-146 

50-54 

2S^-30 


28-^30 

26-30 

144-146 

50-^ 
61.25 


SC  AN  N  E  R  CON  V  ERTER  S  Copy  806  M  Hz  band  on  any  scan- 
ner, Wiredrtested  014LY  SSe. 


TRANSMIT  CONVERTERS 


For  SSB,  GW,  ATV,  FM.  *tc.  Why  pay  big  bucks  for  a  multi 
rnode  fig  for  each  band?  Can  be  I  inked  with  receive  convert- 
ers fort  ransceive,  2  Watt  sou  t  put  vhf,  1  Watt  uhf. 


Hamtronics  Breaks 
the  Price  Barrier] 

No  Need  to  Pay  $80  to  $125 
for  a  GaAs  FET  Preamp. 


FEATURES: 

•  Very  Low  Noise:  0.7  dB  VHF,  0£  dB  UHF 

•  High  Gain:  18  to  28  dB,  Depending  on  Freq. 

•  Wide  Dynamic  Range  for  Overload  Resistance 

•  Latest  Dual-gate  GaAs  FET,  Very  Stable 
MODEL  TUNES  RANGE  PRICE 


LNG-28 

LNG-50 

LNG-144 

LNG'160 

LNG^220 

LNG-432 

LNG-800 


26-30  MHz 
4656  MHz 
137-150  MHz 
150-172  MHz 
210-230  MHz 
400-470  MHz 
800-960  MHz 


$49 
$49 
$49 
$49 
$49 
$49 
$49 


For  VHF, 
Model  XV2 
Kit  $79 
Wired  $149 
(Specify  band) 

For  UHF, 
Model  XV4 
Kit  $99 
Wired  $169 


Exciter 
Input  flange 

2^30 

aa-29 

23^30 

27-274 

38-30 

50-54 

144-146 
50-54 

144-14* 

28-30 
2a^30 
50-54 
61,26 

144- t4a 


Antenna 
Output 

144-146 
145-146 

50-53 

1-44-144.4 

220-322* 

220-234 

50-52 
144-14Q 

2e-30 

432^434 
436-437 
432-436 

439,25 
432-436* 


'Acid  S20rGr2M  Input 


VHF&  UHF  LINEAR  AMPLIFIERS.  Use witl^ above. 
Power  levels  from  10  to  45  Watts.  Several  mod  el  s^ 
kits  from  $7a 


HELICAL  RESONATOR 

PREAMPS 


Low-noise  preamps  with 
helical  resonators  re- 
duce intermod  and 
cross-band  interference 
in  critical  applications. 
12dB9ain. 


Model 

HRA-144 
HRA-220 
HRA-432 
HRA-{  ) 
HRA-(    ) 


Tuning  Range 

143-150  MHz 
213-233  MHz 
420-450  MHz 
150-174  MHz 
450-470  MHz 


Price 

$49 
$49 
$59 
$54 
$64 


ACCESSORIES 


•  MOaoa  FSK  DATA  MODULATOR.  Run  up 

to  1 200  baud  digital  or  packet  radio  sig- 
nals through  any  FM  transnnitter.  Auto- 
matically keys  transmitter  and  provides 
handshakes,  1200/2200  Hz  tones.  Kit  only 
S45. 

•  DE-202  FSK  DATA  DEMODULATOR.  Use 
with  any  FM  receiver  to  detect  packet  ra- 
dio or  other  digital  data  in  "202"  modem 
format.  Provides  audio  conditioning  and 
handshakes.  Kit  only  $38. 

•  COR-2  KIT  With  audfo  mixer,  local 
speaker  amplifier,  tail  &  time-out  timers. 
Only  $38. 

•  COR-3  KIT  as  above,  but  with  "courtesy 
beep".  Only  $58. 

•  CWID  KITS  158  bits,  easily  field  program- 
mable, clean  audio,  Kit  only  $68. 

•  A16  RF  TIGHT  BOX  Deep  drawn  alum, 
case  with  tight  cover  and  no  seams. 
7x8x2  mches.  Designed  especially  for 
repeaters.  $20. 

•  DTMF  DECODER/CONTROLLER  KITS. 
Control  2  separate  on/off  functions  with 
touchtones®,  e.g.,  repeater  and  auto^ 
patch.  Use  with  mainoraux.  receiver  or 
with  Autopatch.  Onty  $90 

•  AUTOPATCH  KITS.  Provide  repeater  auto- 
patch,  reverse  patch,  phone  line  remote 
control  of  repeater,  secondary  control  via 
repeater  receiver.  Many  other  features. 
Only  $90.  Requires  DTMFModula 

•  SIMPLEX  AUTOPATCH.  Use  with  your  FM 
transceiver.  System  Includes  DTMF  &  Au- 
topatch  modules  above  and  new  Timing 
module  to  provide  simplex  autopatch  and 
reverse  autopatch.  Complete  patch  sys- 
tem only  $200/kit.  Call  or  write  for  details. 


Send  $1  for  Complete  Catalog 

(Send  $2-00  or  4  IRC's  for  overseas  mailing) 

Order  by  phone  or  mail  •  Add  $3  S  &  H  per  order 

(Electronioansweringserviceevenings&  weekends) 

Use  VISA,  MASTERCARD,  Check,  or  UPS  COD. 


ronics,  inc. 

65-D  MOUL  ROAD  •  HILTON  NY  14468 

PhOtlB2  716^332-9430         Hamtranh^  (s  a  regisierwS  UademQfk 


John  J  Meshna  Jr.,  Inc. 

R  a  Bcsc62  J9  AflatcnSL   K  Lynn,  Ma.  01904  Tel:  (617)  595-2275 


COMPUTER  TERMINAL  BUILDING  BLOCK  $50.00 

This  is  a  great  beginning  for  a  computer  terminal.   It  is  a  brand  new,  Panasonic,  9  '* 
TTL  input  monitor  complete  with  its  own  self-contained,  switching  power  supply, 
and  a  removeable  (four  screws)  triple  output  power  supply.  The  whole  assembly 
runs  on  11 6  /2 30  V,  5  0  /$  0  Hz.   Now  for  some  specifics:   9  "  green  phosphor,  TTL 
input  monitor,  attached  regulated  1  2  VDC,  1  *8  A  power  supply  used  exclusively  to 
run  the  monitor  and  an  attached  triple  output  switching  power  supply  with  outputs 
of  5  VDC  ^  3 .5  A,  +1 2  VDC  ^50  0  ma,  and  -12  VDC  ^  500 ma.  The  assembly  has 
mounting  feet  and  should  be  a  snap  to  make  a  case  for.   Comes  with  hook  up  data* 
New,  factory  boxed.   We  are  offering  this  to  you  4  ways: 

•  COMPLETE  SET-UP  AS  SHOWN,  including  monitor,  low  voltage  supply  and 

triple  output  supply.  SPL-il6-3g,   14  Lbs.,  5  50.00,    5/5225.00 

•  TRIPLE  OUTPUT  SUPPLY  ONLY,  SPL417'3S,  3  Lbs.      $15.00 

»  9"  MONITOR  ONLY,  (you  supply  low  voltage  input)  SPL414-35i    10  I^bs.    $  25.00 

•  9"  MONITOR  W/LOW  VOLTAGE  SUPPLY  ONLY,  SPL4  15*3B  ,   12  Lbs.     $40  .00 


Groen  phosphor  CRT 
+5,+12,-12VOCSupp!v 

12VDC  Supply 


Monitor  Chassis 
w/Oisplay  Board 


We  are  now  selling  guarar>teed  working,  starlight  scopes  which 
aJtow  sight  m  almost  total  darkness.  They  are  so  nanried  because 
th^V  incorporate  a  light  ampliftcafion  tube  which  yses  the  wail  able 
star  or  moon  light   to  allow  you  to  see-  without  being  seen*  The 
scope  has  m  spectraf  response  of  4.500  to  8,000  angstroms, 
r^oluiton  of  50  lines /mm,  viewing  area  of  25mm,  standard 
50mm  F1.4  lens,  optional  telephoto  135mm  F2.8  lens,  cross  hair 
reticle  and  optional  carrying  case.   A  great  tool  for  security  and 
naturalist  applications.    Runs  on  9VDC  transistor  radio  battery. 
Due  to  the  nature  of  this  device  and  people  only  having  a  one  time 
use  for  It,  we  cannot  accept  returns  for  refund,  credit  or  exchange 
on  this  item.   To  our  knowledge,  this  is  the  least  expensive  starlight 
scope  on  the  market    Includes  90  day  warranty. 

STARLIGHT  SCOPE  SPL-130A  39  $1,200,00 

Optional  Triephoto  Lerrs,  13Smm  F2.8  SPL  131A-39        S85.00 

Option^  Fitt«d  Carryinf  Cm*  SPL132A  39        $65.00 


ATTENTION: 

SECURITY  PERSONNEL 

NATURALISTS 

HOBBYISTS 

NEW  SEE-IN-THE^DARK  EQUIPMENT! 


1/2  Height  1  MEGabyte  Disc  Drives 

Here  we  go  with  another  blockbuster  buy  on  disc  drives  which  should 
make  the  competion*s  head  spin!   We  are  offering  brand  new,  Mitsubishi 
no.  4  853,  I  /2  height,  1  megabyte,  mini  floppy  disc  drives.  These  drives 
are  beautiful.   Tliey  are  fully  Shugart  34  pin  compatible-   All  are  double 
side,  double  density,  80  tracks  per  side  units.  Each  runs  on  +5vdc,  .5  A 
and  +12  vdc,  J  A,  Just  the  drives  to  use  with  your  IBM,  Sanyo  or  other 
computer.   Each  order  will  come  with  schematics  and  pin  out  data* 
SPL^5C-35  SnS.OO  eac:h     $175,00  each,  2/$325,00,  5/S725,00 

New,  7S  watt  power  supply.  ^^m6c  5.5ampi,  +12vdc  4amps,  *'t2vdc  ,3dmps 
115/230  inpyt  Made  by  Gl,  futly  enclosed,  with  schematic;. 
Shpg.  wL  4  rb,         PS-IO  S50.00 


Use  with 

•  IBM 

•  RADIO  SHACK 

•  HEATH 
•XEROX 

•  SANYO 


HIGH  POWER  SURVEILLANCE  IR  SCOPE     This  InfraRed  scope  was  designed  specifically  for  long  range  surveillance 

use.   The  buiitMn,  totally  invisible,  5  0  watt  halogen  lamp  IR  source  is 
coupled   with  a  premium  grade  type  6032  image  converter  tube,  2  65  mm 
£4.2  lens,  and  16  power  military  spec,  color  corrected  eyepiece  make 
this  an  ideal  unit  for  viewing  of  clandestine  activities  or  animals.   The 
scope  is  capable  of  detection  at  more  than  300  feet,  recognition  at 
300  feet  and  positive  facial  identification  at  150  feet-   It  runs  on 
i  2  VDC  which  makes  it  ideal  for  mobile  use.   It  comes  with  a  remove- 
able  hand  grip  which  allows  for  tripod  mounting,  2  power  cords  for 
cigarette  lighter  or  batter>^  terminals,  instructions  and  a  90  day 
warranty.   Listed  below  are  accessories  which  make  this  a  very 
versatile  instrument.   The  scope  and  accessories  are  new  and  ^aran- 
teed  functional.   Net  wt*  5-1/4  Lbs. 
^^^^  IR  Scope  part  no,   ELD  Shpg.  Wt.  7  Lbs.  $735,00  ea. 

ACCESSOR  tES; 


12  VDC  GELL  BATTERY  for  above.   Shpg.  Wt  6  Lbs.       S35.00 

Bl OCULAR  EYEPIECE  which  can  be  used  m  pface  of  the  standard 
eyspiece.   This  allows  the  scene  being  produced  by  the  IR  viewer 
to  b€  seen  by  the  operator  up  to  4  ft  away.   2  Lbs.  $09.95 


MALE  "T"  f  1.6  CAMERA  DAPTER  for  SLR  cameras 

Shpg.  Wt.  1  Lb.  Si  29. 00 

MALE  "C"  to  FEMALE  ^T"  ADAPTER  for  CCTV,  requires  use 
of  above  maie  "T"  f1.6  adapter.     Shpg  Wt.  1  Lb-  $29,95 


72  page  catalogue  available  or  send  ST. 00  for  1st    Phone  (6171  595-2275  to  place  your  order  by  phon«; 
service  to  P*  O.  Box  62  E.  Lynn,  Ma>  01904.  MC,  VISA,  or  American  Express  charge  cards  accepted. 
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THE  FIRST  NAME 
ELECTRONIC  TEST  GEAR 


P;r^l.£.^RCCl:?E 


20  MHz  DUAL  TRACE  OSCILLOSCOPE 

Unsuf passed  quality  at  an  unfiealable  pnce,  ih#  ftamsey  c-5Ci|lQ^ 

scope  compares  to  olh&rs  costing  hundreds  tnara.  Peatur^s  include 

B  componant  tosti<ng  circuit  far  r@sii$ior,  capacilor,  dtgi^gE  CJfcuEt  end 

diode  lestEng,  •  TV  vl^i^^ct  sync  iiiler  »  wUde  bandwidth  &  hi  gin  sensi- 

Hvity  *  fr-iernaJ  graticule  •  front  panei  trace  romtor  *  Z  axis  •  iiigh 

sensilivjty  ;<-y  mode  •  reguiated  power  supply  •  built-in  calibralof 

•  rock  solid  tnqg&fmg       -  USA— Add  JID.OO  pftr  unit  for  postagft,  ov#rsei£  ordtrs 

add  15%  of  total  ordar  lor  Insirred  Suftace  Mail 


NghquaUty  hDol(  on 

prates  lndud»3  ^OJSQ  96 


45  MHz  DUAL  SWEEP  OSCILLOSCOPE 

Th-B  Ramsey  625  is  b  dual  tim?  ksse,  delaypf]  sw^p  uml  IM^t  indiiK^^  s  Eiuilt-ln 

ai'gnsi'  dEjBy  hn?  to  perFnit  clear  'g^S'VfJng  ciLirifig  wsry  short  ri^^  tinner  af  hlgti  tts- 

quenr^y  wav^lQirnis.  Ollnar  faaturcs  inclii^a:  variA^te  Irpij^er  hoJc3oif  *  ?U  CH\i- 

brBlenl  Bvi^ep  1  ime  ranges  fr&m  O.ij  g^glfv  to  0  3  jySj'fliv   •  fuHy  adiMtaUle  sw-eep 

Nme  •  XS- sweep  rriag^iiicadon  •  five  trigger  s&u roes.  Chit,  Ch?.  LINE  EKTei^nai 

end  iMTe^ngi  i]v  mode)  •  i^oni  fiervgl  !<-v  oeeraSion,  Z  ajcrs  incmL  ■  stjuidiifei-- 

ence  oi  CMi,  und  CUE  waverorms  d'Splaycd  as  sirtyle  usco  •  sweep  gato-  arto 

Swftfip  OuljJut  ■  au-to  (etUfi  ■  Single  tw*a]f>       »  USA-Add-  tlO.M  p«r  unn:  tor  paalagc,  ovaraeii  ord*rt 

*dd  1»%  D^  tDlal  ordw  for  IniurM  SuifiEi  ltf»IL 


95* 


high  quQl  Ity  hook  on 
probes  included 


RAMSEY  D-1100 
VOM  MULTITESTER 

Compact  and  reliable,  designed  lo 
sarvice  a  ih< id^  vaf F@ty  of  &q u i  pmsn  i. 
Features  include  •  mrrror  back 
seme  •  double-Jeweled  precisiort 
moving  coil  •  double  overload  pro- 
tectron  *  an  ideal  low  cost  umt  tor 
ih^  b@g(knn@r  or  a^  a  £par&  bac^-up 
unii. 


tesi  lefld-5  flnd 
atter>  included 


$i2^- 


NEW  RAMSEY  1200 
VOM  MULTITESTER 

Checl*.  transistors^  diodgs  and 
LEDs  wi(h  tTiJS  profesaionai  quality 
[Tveler  Other  features  iifrcJyde; 
decjbel  scafe  •  20K  voll  melftr^ng 
system  *  3'A"  mirrored  scale  * 
polarity  swilch  •  20  meftsurlng 
rai^Cfes  •  5afe(y  probes  •  high 
innpaci  plasiic  esse 

l«>t  1ead&  and 
batlfrry  Jncludfld 


$669. 


RAMSEY  D-3100 
DIGITAL  MULTIMETER 

Reliable,  accurate  digiial  rt^ea- 
surements  at  an  arnazingly  low 
cosi  *  I n-ime  color  coe^ad  push 
button  J,  tp&eds  range  aeseetiorn 
•  abs  pl&stic  nil  stand  *  recessed 
inpui  \acks  *  overload  proteclion 
on  all  ranges  *  3!^  digit  LCD  dis- 
play witn  auto  zaro.  auto  poLarily 
&  low  BAT.  indicalor 


$1SSi 


$4995 


leal  laads  and 
bAlteryr  Included 


CT'70  7  DIGIT  525  MHz 
COUNTER 

Lab  qualkiy  at  a  breakthrough  price.  Features 

•  3  freqwerfCy  ranges  each  with  pre  amp  •  dual 
selectabfe  gate  times  *  gate  aclivity  indJcator 

•  50mV  @  ISO  MHz  typical  senSilwIly  •  wide 
frequency  ran g<*  ■  1  ppm  accuracy 


QF^oeviMi^ 


'  Bi'^l 


*1 1 9»5 

CT'^Oklt  , . 

BP-4  rijcad  pack  — 


wFred  includes 
AC  adapter 


CT-9a  9  DIGIT  era  MHz 

COUNTER 

The  mo9t  versatile  for  less  than  1300.  F'Satures  3 
selectable  giate  t^mes  •  9digiis  *  gate  ntdrcator 

•  dKsplay  hold  »  SSmV  @  160  MHi  typical  sen- 
srllvlly  •  10  MHz  timeb^se  for  WWV  calibration 

•  1  ppm  accuracy 


$14995 


wired  Includes 
AC  adapter 


CT-90kit $129,95 

OV-i  0  T  PPM  oven  trmetiase 59.95 

BP-4  nicad  pack 8,95 


v.x««i    ^l^SfV:<m('.':*:Wi^^._ 


CT-l25  9DIGm2GHz 
COUNTER 

A  9  digit  counter  that  will  outperform  units  cosl' 
ing  fibndreds  more.  •  -gale  hnoicator  •  J4(tiV@ 
150  MHi  typical  sensiiivity  •  9  digit  display 
*  1^  ppm  accuracy  *  display  hold  *■  dual  inputs 

with  preamps 


BP-4  nicad  pack, 


AC  adapter 


GT-50  8  DIGIT  BOO  MHz 
COUNTER 

A  versatile  l#b  bench  counter  with  oplional 

recei^fft  frequency  adapter,  which  turns  the  CT- 
50  into  a  digital  readout  for  most  any  receiver 
•  25  mV@  T50  MHj  typical  sersitJvily  •  @  ^ign 
display  •  1  pprti  ^cctJrftCy 


'169»5 


CT'Sa  kJl $139.95 

RA-1  receiver  adapier  kit 14.f5 


|KJIim*^|fP^fi 


m    # 


rf^ivu^  jtejiii  'i.n 


DM-70D  DIGITAL  MULTIMETER 

Proiessioosi  oualily  at  a  hobbyist  price.  Fea- 
tures include  26  different  ran^^fis  and  S  func- 
ti-ons  •  3!^  digit,  '•.'k  inch  LEP  di£{i[ay  •  auto- 
matic decimal  placemBnt  •  automatic  polarliy 


$11995 


wired  includes 
AC  adapter 


PS-2  AUDIO  MULTIPUER 

The  PS'2  i«  handy  fo^  high  ^aso^uliDn  audio 
resolution  measurements.  muJtipu&a  UP  in  fre- 
quency •  greal  for  PL  lo^e  meaty  Foments 
•  mulliplies  by  10  or  lOO  •  0.01  Hz  resolution  & 
buill-Kn  signal  pr^ampy conditioner 


PR-2  COUNTER  PREAMP 

The  PR":2  is  ideal  for  measuring  wea^  si{jnaJ:S 
from  ID  to  1 ,000  MHz  •  fl&l  £6  db  gain  •  BNC 
conneclOrs  •  gr^at  tor  shillm^  RF  •  Ideal 
rsceiver/TV  preamp 


DM-700kit , 

MP-l  probe  set .  ..^.-,. .... 


,,  S*9.9& 


$49 


$4495 


PS'£  kii ....„.,.. $59.95 


wired  Incfudes 
AC  •dapttr 

PR-2  kM $34.as 


PS-1 B  600  MHz  PRESCALER 

Extends  the  range  of  your  present  counter  to 
BOQ  MHz  *  2  stage  proamp  ■■  divide  by  10  cir- 
cuitry •  sensitivity:  2EmV  @  150  MH^  •  9NC 
connectors  «  driven  any  couniter 

wired  tn^luitei 
AC  Adapter 

PS-l  B  Kit «8.! 


ACCESSORIES  FOR  RAMSEY  COUNTERS 

Telescopic  Whip  anlervna—BNC  plug   ..  $  8.95 
High  iinpedance  probe,  light  loadirrg  . . .     16.95 

Low  pass  probe,  audio  use  . . . 16.95 

Direct  probe,  general  purpose  use  .  . , , ,     13.95 
TiJI  bail,  tor  CT-70,  90, 125  , 3.95 


ViSA 


M^tnifrCBrd 


PHONE  ORDERS  CALL 

716-586-3950 

TEUX  466735  RAMSEY  CI 


TERMS:  ■  saiisfae^lian  guaranteed  •  exairiine  Tor  10  days:  if  notpt6a$6l  reijfn  Ir 
ariginaf  inrm  hr  reftfnd  *  add  6%  for  shipping  and  insjrancR  la  a  maKiinum  :t\ 
SIO  00  *  overseas  add  W<i  for  surface  iriail  *  CDD  add  $2,50  [COO  in  USA  {inlyl 
•  orders  under  S15  00  arid  SI  50  ■  NY  resiifenf$  gtJd  7%S3ie£l3)(  •  90  day  parlS 
warrafviv  an  alf  Icits  •  I  v^ar  parts  £  rabor  warraniy  on  al[  wfred  unll^ 


2575  Baird  Rd. 


Fertfielcf,  N.Y.  f 4626 


tt 


When  You  Buy,  Say  73*' 
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EVIEW 


IC-735 
HF  TRANSCEIVER 

If  there's  a  rig  on  the  market  which 
proves  that  "good  things  f^ome  in  small 
packages,"  it's  the  ICO M  IC-735,  the  suc- 
cessor to  the  IO730.  At  9'  x  9"  x  4'  and 
15  pounds,  this  lOO-Watt  HF  transceiver  is 
iQaded  with  Just  about  any  feature  an  op- 
erator could  want.  As  you  would  expect, 
GW  and  SSB  ard  standard,  but  so  are  AM 
and  FM,  and  It  Is  a  general-coverage  re- 
ceiveras  well. 

Among  its  other  features  are  dual  vfo's, 
12  memories,  passband  tuning,  notch  fH- 
terlng,  a  built-in  iCkJB  preamplifrer,  and  a 
greeri  liquLd-crystal  dispiay  which  Indi- 
cates frequency,  mode,  vfo  selection,  and 
roemory. 

With  as  many  features  as  It  has,  you 
would  think  that  the  fC-7^  would  be  con- 
fusing to  operate.  After  all,  there  are  44 
switches  and  knobs  on  the  front 
panei^you  have  to  admit  that  that  num- 
ber is  quite  high.  But,  after  jsing  the  rig 
for  a  few  minutes,  the  controls  quickly  be- 
come second  nature.  In  tact,  the  labeling 
Is  so  clear  that  you  are  never  left  wonder- 
ing what  a  switch  will  do.  For  example, 
you  know  that  ATT  cuts  in  the  attenuator 
and  PRE  AMP  activates  the  preamplifier. 

[n  fact,  during  the  tlrrte  I  used  the  IC-735, 
I  had  few  problems  with  it  at  all.  Most  of 
my  operating  was  casuaT^a  CW  contact 
here  and  a  phone  rag-chew  there.  In  this 
type  of  senflce,  I  found  the  rig  much  more 
than  adequate,  I  would  suspect  that  the 


combination  of  notch  and  passband  tun- 
ing, the  20-dB  attenuator,  and  the  500- Hz 
CW  filter  will  make  this  a  good  basis  for  a 
contest  station. 

There  is  one  provESo  to  this,  though:  In 
the  presence  of  strong  signals  the  IC-735 
tended  to  pump,  as  Sf  there  was  too  much 
age.  I  don't  think  the  age  was  the  problem 
because  I  had  adjusted  everything  accord- 
ing to  the  Instruction  manual.  What  \  think 
was  happening  was  that  the  front  end  of 
the  receiver  was  becoming  overloaded  In 
the  presence  of  many  strong  signals,  and 
this  forced  the  rig  to  pump.  Flipping  on  the 


attenuator,  as  well  as  the  narrow  CW  filter, 
alleviated  much  of  this  probfem. 

All  things  considered,  this  is  a  fairly  mi- 
nor shortcoming  In  an  otherwise  excellent 
piece  of  equipment,  in  fact,  you  can  easily 
work  around  it  with  the  eiti sting  controls. 
It's  just  that  you  should  be  aware  it's  there 
up  front,  rather  than  suspecting  some- 
thing Is  wrong  and  crating  the  rig  back  to  the 
factory,  when,  in  fact,  there  is  no  problem. 

Featureg 

For  most  operators,  t hough ^  the  IC-735 
should  be  more  than  enough  transceiver. 
With  Its  features  and  microprocessor  con- 
trol, there  Is  very  little  the  IC-735  can't  do, 
For  example,  It  is  possible  to  select  and 
program  up  to  12  frequencies  In  the  rig's 
memories.  You  can  then  select  and  use  a 
memory  frequency  for  the  basis  of  your 
operation  or  you  can  choose  one  of  the 
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two  vfo' 5.  The  memories  will  not  only  hold 
the  frequency  you've  selected,  but  aiso 
the  mode  youVe  chosen. 

An  interesting  sidelight  is  the  iC-736's 
automatic  choice  of  the  correct  sideband 
operating  posit  ton  ^  USB  above  10  MHz 
and  LSa  below.  This  Is  in  agreement  with 
International  convention  and  It  makes  this 
rig  more  convenient  to  operate.  However, 
If  you  run  Into  a  situation  where  you  must 
change  the  sideband  position— RTTY,  for 
Instance— you  can  easily  do  this  by  touch- 
ing the  SSB  key  and  the  mode  will  change. 

One  of  the  nicer  features  of  the  IC-735  I 
reviewed  was  its  built-in  electronic  keyer 
^optional).  Although  you  can't  change  the 
dot'dash  weighting  of  the  keyer— It's  set 
for  3  to  1— most  operators  will  be  more 
than  happy  with  the  CW  keyer  capability 
of  the  rig. 

The  keyer's  speed  can  be  varied  from 
about  10  to  about  45  wpm,  and  while  I  sus 
pect  an  ardent  contestar  may  want  a  keyer 
with  more  functionality,  most  casual  op- 
erators  should  find  the  electronic  keyer 
more  than  adequate. 

One  feature  which  i  especially  liked  was 
the  lC-735'3  full  CW  break-In.  Simply  push- 
ing the  BK  IN  switch  (located  behind  a 
amoky  piastlc  cover)  allowed  me  to  have 
full  break-In,  which  was  nice  during  sev- 
eral CW  QSOs.  It  does  take  some  playing 
with  to  become  used  to  the  slide  adjust- 
ment for  the  keyer's  speed,  but  once 
you've  found  a  setting  that  you're  comfort- 
able with,  you  can  set  It  and  forget  it. 

Another  particularly  nice  feature  on  this 
rig  was  the  narrow  |500-Hz)  GW  filter  (an- 
other optional  item).  The  CW  filler  enabled 
me  to  fine-tune  any  CW  signal  and  elimi- 
nate just  about  all  QRf^,  unless,  of  course, 
the  QRM  was  right  on  lop  of  the  signal  1 
was  trying  to  copy.  The  notch  and  pass- 
band  tuning  features  allowed  me  to  vary 


SPECIFICATIONS 

Semiconductors: 

Transistors 

124 

Harmonic  output: 

FETs 

18 

Diodes 

25a 

Spurious  output: 

ICs  (Including  CPLF) 

42 

Frequency  coverage  (M  Ht): 

1.8-2.0 
3.4-4,1 

Carrier  suppression: 

6.9-7.5 

Unwanted  sideband 

General -cove  rage  receiver: 
Operating  temperature  range: 
Frequency  control: 


Frequency  readout: 
Frequency  stability; 


9,9-10.5 

13.9-14.5 

17.9-18,5 

20.9-21.5 

24.4-25.1 

27,9-30.0 

0-1-30  MHz,  receive  only 

-10"  C  to  +60"  C 

CPU  based  lOHz-step  digital  PLL  syn- 

thesizeTi  Independent  transmit-receive 

frequency  available  on  same  band 

6-digit  lOO-Hz  Illuminated  LCD 

Less  than  ♦  200  Hi  from  1  minute  to  60 

minutes 

Ij&ss  than  :£  30  Hz  after  1  hour  at  25"  C 

Less  than  5O0  Hz  in  the  range  of  0<^  to 

50"  C 


Microphone: 

Receiver 
Receiving  system: 

Receive  modes: 


Intermediate  frequencies: 


Sensitivity  {preamp  on  1.6  to  30  MHz): 


Better  than  40  dB  below  peak  power  out- 
put 

Better  than  BO  dB  below  peak  power  out- 
put 

Better  than  40  dB  below  peak  power  out- 
put 

More  than  50  dB  down  at  1000-Hz  af  In- 
put 

600-Ohm  electret  with  push-to-talk  and 
scanning  buttons 

Triple-conversion  superheterodyne  witft 

continuous  bandwidth  control 

A3J  gSE)  SS8 

A1  (A3A)  CW 

A3  (A3EJ  AM 

F3  (F3E}  FM 

1st— SSB,  AM.  FM,  70,4515  MH2 

CW.  70,4506  MHl 
2nd— SSB,  AM,  FM,  9.0115  MHl 

CW,  9.0106  MH^ 
3fd-SSB,  AM,  FM,  CW,  455  kHz 
SSB,  CW,  0.1-1.6  MHz,  less  than  1.0  uV 
for  10-d8  S^N 


Current  drain: 

Transmitting  at  200  Watts  input,  approx- 

1,6-30 MHz,  less  than  0.15  uV  for  ICklBS/N 

imately  20  A 

AM  {narrow  filter),  0.1-1.6  MHz,  less 

Receiving  at  maximum  audio  output,  1.5 

than  6  uV  for  10  dB  S/N 

A;  SQuelched,  1.2  A 

1.6-30  MHi:,  less  than  1  uV  for  10-dB 

Antenna  Impedance: 

50  Ohms  unbalanced 

&N 

Weight; 

5  kg 

FM,  1,6-30  MHz,  less  than  0.5  uV  for  12- 

Dimensions; 

94  by  24 1  by  239  mm  (about  4 "  by  9 "  by   3  ^ 

dB  Sinad 

Transmitter  output: 

SSB     200  Watts  PEP 

Squelch  sensitivity: 

FM,  0.3uV 

CW     200  Watts  input 

Selectivity: 

SSB,  CW,  2.3  kHz  at  -6  dB,  4.0  kHz  at 

AM— 40  Watts  output 

-60  dB 

FM -200  Watts  input 

• 

AM,  6  kHz  at  -6dB,  ISkHzat  -50dB 

(power  output  Is  continuously  adjust- 

FM, tSkHzat  -6  dS,  30  kHz  at  -60  dB 

able  from  lOWlO  100  W) 

Spurious  and  Image-response  rejection: 

More  than  80  dB 

Emission  modes: 

A3  J  {J3E)  SSB 

Notch-filter  attenuation: 

More  than  30  dB 

A1  {A3A)  GW 

Audio  output: 

More  than  3  W  at  10%  distortion  with  B- 

A3(A3E)AM 

Ohm  load 

F3{F3E)FM 

Audio  impedance: 

SOhms 
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the  width  of  the  pasaband  to  help  null  out 
QRH  and  QRM,  Whani  th\n  filtering  Is  com- 
bin&d  with  the  CW  tUtefJng,  I  found  It  poa- 
Skble  to  eilminata  any  trace  of  Interferonca 
to  iha  ajgnal  I  was  lisienino  to, 

Aa  I  used  the  10-735,  I  came  to  appreci- 
ate the  work  1COM  has  done  on  it.  For  ex- 
ample, the  shaping  ol  thie  CW  signal  was 
lh«  way  I  like  it.  The  waveform  was  clean 
and  its  rise  and  decay  I'lmes  produced  a 
ciaan  signal,  There  was  no  chirping  or 
ringing  wnich  would  have  indicated  a 
waveform  whfch  was  too  sofi  or  too  stiarp. 

You  must  use  a  9tef  eo  ptione  plug  to  In^ 
^aJi  a  paddie  so  you  can  uae  the  aiac- 
(rooic  kayer.  You  car^  also  disable  it  by 
puahing  itie  electronlc-keyer  on-oFF 
switch.  Wt^en  this  is  di4aJ>liK)k  you  tan  u»9 
elttt«f  a  stfaight  key  or  an  dxtamaJ  k^y^r. 
The  CW  tack  l^s  m  the  rear. 

ThrtHigfi  all  tr^  laatmg  and  use  I  gave 
the  \Cr7^  throughout  the  twmvn  pftrkMl.  I 
found  the  output  to  be  a  stable  tOO  Watts 
in  all  mo6Q^  b\^t  AM.  With  the  rig  in  tna  AM 
setlJng,  power  output  was  4{]  Watt^  ICOM 
rales  this  rig  at  200  Watts  input  power,  &ut 
a  truef  mattture  was  my  waiirnieter,  wttich 
Showed  a  lOOWati  Output^  This  mf^ns 
you  can  use  the  10-735  to  drive  |ust  about 
any  amplifier  to  the  i^ai  limit  At  tne 
mum  time,  the  IQ-735  can  serve  as  a  QRP 
ilg  t>ecause  the  power  output  is  adlust- 
abte  from  aboui  10  Watts  to  tOO  Watts. 
The  control  for  this  is  located  t>entnd  a 
p^la&tlc  protective  covermg. 

This  rig  was  equipped  with  an  HM-12 
scanning  hand  microphone.  This  milte  has 
up  arul  down  thjttons  so  you  can  scan  up 
through  the  rig's  memories  or  through  a 
range  of  fre^quenties  and  tnen  scan  back 
down  through  them  again.  Audio  reports 
(ram  other  stations  indicated  the  rig  s 
SSB  and  FM  audio  were  very  good. 

The  power  control  and  the  oth- 
«f»-^VQX,  VOX  gain,  anti  VOX.  rt  gain. 
ALC,  CW  and  AM  filters.  CW  breah  Ln,  and 
electronic  key  a  r— have  been  grouped  in  a 
central  area,  which  is  a  new  idea  for 
ICDM.  These  lesser  used  controls  are 
grouped  into  one  area  where  they  are  eas- 
ity  accessible.  However,  c^nce  you've  set 
them,  you  can  close  the  panel  and  forget 
them.  It  certainly  cleans  up  the  front  con- 
troi  panel  of  Ihe  1C-735  and  leaves  only  the 
necessary  controls  In  plain  sight. 

Oparatlr>g  Nolea 

After  looking  at  other  ICOM  transceiv- 
ers recent lyj  I  can  say  Mike  the  design  of 
the  10-735.  It  has  everything  that  la  stan- 


dard on  other  ICOM  HF  transceivers 
— plus  AM  and  PM — but  in  a  cleaner,  less 
cluttered,  less  confusing  package.  About 
the  only  thing  1  could  detect  that  has 
changed  between  the  various  ICOM  rigs  l:a 
the  lack  of  an  XIT  control  which  I  feel, 
after  using  the  IC-735  for  some  time, 
would  be  a  convenience,  but  it  isn't  a  ne- 
cessity. 

On  the  reaf  panel  there's  the  usual  com- 
plement ot  Jacks  and  corvr>eciors  includ- 
ing the  CW  lack,  an  e)(temai  speaker  jack, 
ALC-Send  )acks  for  use  with  an  amplifier, 
a  transverter  |ack.  and  a  jack  for  a  sepa- 
rate recetve  antenna.  There  are  atso  two 
accessory  jacks  wtiich  you  use  to  set  the 
rig  up  *or  RTTY.  among  other  ttilngs^  and 
thngfl^^^  a  speci'ai  sef^a!  port  through  which 
you  can  interface  a  personal  computer  di- 
nactty  with  ttve  lC-735's  microprocessof. 

One  of  the  biggest  changes  you1l  notQ 
in  the  fC-735  ts  the  lack  of  a  heat  si^nk  for 
the  fjrtal  amplifier.  Instead  of  using  a 
twavy  heat  sirtk,  tCQM  has  used  a  squlrral- 
cage  fan  which  goes  on  as  soon  as  yoif  hit 
Ihe  uansmit  switch.  At  first,  the  sourus 
this  fan  makes  ts  barefy  perceptible^  iHJt. 
after  a  few  minutes  of  hlgfv-power  or  corv* 
tlnuouS'^uty  operation,  the  fan  automati'' 
caJly  increases  speed  ajKl  this  thecomas 
noticeably-  I  found  it  somewttat  distract- 
fng.  Yes.  it  was  nice  to  tcnow  thts  coottr^g 
capacity  was  tn«fe  for  the  finals,  but  iha 
rig  didn't  have  to  let  me  krvow  quite  so 
loudly. 

According  to  ICOM,  the  IC-735  sports  a 
newly  developed  central  processor  which 
gives  this  unit  added  flexibility.  For  eiram- 
ple.  the  memory  scan  alFows  monitoring  of 
all  different  memory  channels  or  only 
those  stored  with  a  gaj14cuiar  mode.  Pro- 
grammed scan  provides  scanning  be* 
tween  any  two  programmed  frequencies. 
Aulo-stop  scan  functions  wtien  a  signal  is 
received  in  any  mode,  while  mode-selec- 
tive scan  automatically  monitors  only 
those  memories  which  contain  frequen- 
cies with  a  similar  mode. 

ThEs  capabiitty.  though,  does  have  a 
drawback,  which  has  been  pointed  out  In 
many  articles  and  pubEtcaticnS  in  the  re- 
cent past:  The  microcoding  which  drives 
the  central  processor  Is  stored  In  battery- 
backed  RAM,  Driven  by  a  five-year  iithium 
battery,  Ihe  RAM  Is  retained  as  long  as 
power  is  applied  to  It^  If  the  power  Is 
loat--a  premature  battery  failure  or  some 
other  problem— then  the  programming  la 
gone  and  you'il  have  to  send  this  rig  back 
to  the  factory  for  reprog ramming.  ICOM 


would  do  well  to  consider  using  norvola- 
lUe  RAM  or  PROM  storage  for  the  micro- 
code, at  leaat. 

Stiii,  this  shouidn't  deter  the  average 
operator  from  looking  at  this  rig.  It's  a 
pleasure  to  use.  Major  controls  are 
grouped  according  to  their  functions.  For 
ejtampie,  the  mode-select  switches— CW, 
AM,  FM.  SS6— are  olMo  the  left  of  the  pro- 
tective panel.  Tha  noise  blanlcer  (whose 
duration  can  t>a  set},  attenuator,  prsamplt- 
fier.  automatic  gain  control,  and  speech 
compressor  are  ail  grouped  fust  t>elow  the 
display,  to  the  left  ol  the  tuning  knob,  Ttie 
tuning  oontrolS^kHz.  MHz.  tiam,  and 
scan-- are  to  the  right  of  the  luning  knob, 
and  the  RiT.  notch,  and  paasband  cofitroEs 
are  to  the  right  of  tham.  The  memory  and 
vfo  seiaciors  are  also  in  this  section. 

Using  itie  nam  coniroj  will  allow  you  to 
move  quickly  through  the  ham  bands, 
wht^a  the  kHz  contfoi  allows  you  to  OSV 
quickly  up  a  frequency  range.  Tlte  MHz 
control,  as  rts  name  (mpiies,  moves  from 
one  frequency  range  lo  anolt^r  in  T-MKz 
chunld, 

Dne  thing  you  should  be  aware  of  when 
using  the  RlT  <;ontioJ  is  tne  fact  that  the 
frequency  Ofi  ifte  display  doesn't  change 
»  yCHi  US#  It.  Whan  tne  red  BIT  LEO  is  lit, 
you  CAn  move  ±800  kHz.  This  capability 
isn't  as  wide  as  some  rigs  I've  used  In  iha 
past,  bul  It  Is  more  than  raasonabie. 

Qf  more  Importance  to  m«  are  Ihe  notch 
filtering  and  passband  tuning.  With  the 
notch  fiiter  atone  you  can  Introduce  nearly 
30  d8  of  fittertng,  ^nd  the  ability  to  narrow 
the  passband  of  th6  rec«ivef  is  important 
wher^  you  are  trying  to  copy  one  station 
out  of  many.  The  preamplifier  Is  of  benefit 
here,  too.  although  I  suspect  it  raised  the 
noise  floor  enough  to  not  only  Increase 
the  signal  of  the  weak  station  i  was  trying 
to  copy.  t>ut  also  the  noise  level  and  so  It 
almost  canceied  the  station  out. 

Pesign 

The  l&?36  Is  a  fui^featured,  compa^ct 
HF  transceiver.  The  transmitter  covers  ail 
the  WAHC  bands  {10^  IB,  and  24  MHzJ,  The 
gen  era  I -cove  rage  receiver  features  contin- 
uous IOO-kHZ'lo-30-MHz  tuning.  It  has  a 
105  dB  dynamic  range  with  a  70.45l5MMz 
first  If  circuit.  This  circuit  is  able  to  elimi- 
nate nearly  all  spurious  responses  b^ 
cause  It  was  designed  around  two  high^ 
quality  cryatai  filters. 

Using  a  direct-feed  mixer,  ICOM  has  en- 
ghee  red  a  rJg  with  a  higher  spurious -re- 
sponse rejection  ratio,  higher  receiver 


sensitivity,  and  a  wider  dynamic  range. 
The  DFM  circuit  feeds  incoming  signals 
dlrectEy  into  the  high-ieve^  flr^t-mlxer 
stage. 

After  the  first  i-f  stage,  signafs  are 
downconverled  twice:  first  to  9.0115  MHz 
and  then  to  the  standard  455  kHz,  The  rig 
remains  rock  stable  at  all  times.  Our  test- 
ing is  pretty  much  in  agreement  with  the 
published  stability  figures  for  the  iC^ 
735— less  than  aOO-Hz  drift  One  minute 
after  turning  it  on.  less  than  30  Hz  after  an 
hour,  and  less  than  500  Hi  over  the  tem- 
perature range  of  0"  to  50"  C. 

That  the  tC-736  is  a  quality  rig  is  easily 
seen  from  its  specifications.  For  exampie. 
with  ihe  preamp  On,  Its  SSBfQAf  sen&itiv* 
ity  is  lc!ss  than  t.O  uV  for  tO-da  S'N  item 
0.1  to  1.6  mHz.  From  1.6  to  30  MHz.  tl'a 
lass  than  0.15  uV  for  lO-dB  S/N.  in  AM 
mode,  using  the  narrow  fitter,  its  sensitiv- 
ity is  less  than  6  uV  for  lO^ia  StH  frofn  O.T 
to  V6  MHz  and  less  than  t  uV  for  10-dB  S^ 
1^  from  1.6  to  30  UHi.  FM  sensitivity  trexn 
1  B  to  ^  MHz  Es  less  than  0.5  uV  tor  12-dB 
Sinad.  Squelch  Sensitivity  4S  0.3  uV  Oh  FM. 

SeiectMty  is  also  good,  as  aiiown  m  (he 
spec  if  teat  ions^s««  t>ox  on  the  preceding 
page. 

SpuHous  and  image-response  rejection 
Is  greater  itian  8€  eia  and  notch^f liter  at^ 
tenutfkin  is  greater  than  30  dB. 

On  ttie  transmit  side,  hafmon^  output 
wa^  mofie  than  40  dB  be^ow  peak  power 
output  and  spurious  output  was  mor# 
than  50  dB  below  peak  power  output.  Car- 
rier suppression  was  more  than  40  dB  be- 
low peak  power  output  and  sideband 
suppression  was  better  ttian  SO  <iB  down, 

Overail.  the  IG  735  is  a  good  rig.  tt 
seems  to  represent  a  new  direction  for 
ICOM:  new  microprocessor,  new  micro- 
code, new  display,  and  smajier  packaging. 
The  trend  ri  represents  is  a  trend  toward 
simplicity  and  ease  of  use.  It  easily 
achieves  those  alms  and  it  turns  In  excel- 
lent performance  to  boot. 

Finalty,  Its  instruction  faooK  Is  falriy 
complete,  although  some  of  the  writing 
could  t3e  improved.  It  presents  you  with  a 
description  of  all  of  the  salient  features  of 
the  rig,  some  theory,  and  some  nice  cut- 
aways of  the  rig,  as  well  as  a  huge,  but 
very  detailed^  schematic.  I  think  the  man^ 
ual  could  be  more  comprehensive,  espe- 
Cfaily  3n  the  theory  of  operation  area,  But^ 
most  operators  should  find  the  documen- 
tation more  than  adequate. 

Marc  Stern  N1BLH 
Framingham  MA 


**Ham  Hotline" 
The  Proven  Moneymaker 

The^Hatti  Huliirie"  is  a  complete  list- 
ing of  novice  amatrur  radio  operators 
and  those  who  have  Just  renewed  or 
modified  their  FCC  licenses.  These 
tiam  enthusiasts  have  proven  lo  be  ex- 
cellent prospects  for  radto  equipment, 
accessories  and  pubhcations. 

Tlie  Hotline  Is  updated  every  two 
weeks  with  an  avcr*ige  of  8.000  list- 
ings each  inonth.  Well  eoen  guaran- 
tee 98%  deliverabdUy! 

Target  your  sales  efforts  to  your 
most  likely  buyers.  Call  tK:C  DataSer- 
vice  today  and  begin  your  subscrip- 


tion   to    the    "Hatii    Hotline' 
proven  moneymaker 

DGG  OwU  Scrrin 

1990  M  SfTvct.  SM\  Suitr  Bin 

WuliinitKin.  DC.  '20036 

ToQ-frM  l-^tMMS^tST? 

In  iX:  Ic  AK  W2  452  HIS 


the 


EVERY 

COMMODOfiE  MAM 
NEEDS  A  COMFANIONI 

From    nU  GRUBBS,    K9EI. 


til*  Qottiof  of  CozmDoxid  ^Ofi.  Uloo-Warv  iodui  and 

TB£  COliliCXDOflE  HAlf  S  COMPANION 

IKCLQDES 

*  Over  60  siir^:A  tor  ConunodorB  amomir  ratiia  Km- 
vfone  mid  hardworv 

«  A  labilDgnTphy  d  ov«r  60  taagaiiim  tsticlm  and 
Twvym^  obod  uang  Commpder*  macl^imai  m  the 
bom  duji_t 

pockel  rsdiQ  fVHDiutton 
»  Whare  io  ted  z^i^o:  Z2i^  pro^rmni  for  ■ut*. !  t)ir^  m 

Sfcw  scxm  lei^viEcv  sorr«Ibre  tradong  ond  mom 
9  >:— ^-  'r  r^KTkue  Q  drumoiic  ino«cB«  ttiiptad  wtQiout 

i^ZTT^^  ETeOdbOW  ICTOQPVIQl*  pTOfllSIIUlUnO 

•  Why  th^  Qamnodof  macjubiM  isv  Eh»  lariiit  tc 


14  diaptHS  /  tAO-po^  pd!p«ibdck 
ttie*  515  w  *  $2.50  FtiA  Oon 

i»  u  i  L  r  S  H  *  H  O 

?  o  VOX  3(H3  •  spnfion«]d  n  53704 


•\..tec^t¥ed  my  mofl#fs  worth  wttti  fust  ont 


tssuc 


—J.  Trtntick 
",.. always  &fop  iQ  read  CTM.  even  though 
most  athsr  maga^^^es  I  r^eire  fan4  wri!e  tot} 
ontf  get  cumoff  &wsmmatfOti^." 

— ffeti  Btec  h ma  n.  K SUG T 


US^ 


Sl5(X}»ar  t  year 

S25,00 
S35.O0(1amf)-S55.OO(air) 


We jtic0,  Canada  S25,00 

Fof«i9n  S35.O0(1amf)  -  S55.00(air) 

tXi  S   funds  Ql^Tl 

PermaneirtftlS.  Siibscripfiofi)  Si  00  DO 

Sample  Copy  12  bQ 

CHET  LAMBERT.  W4WDR 

1704  Sam  Drive  •  Birmingham.  AL  35235 
<205l  854  0271 
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RADIO 


EXPLOSION 

OF 

WLUESI 


KANTRONICS 


ICOM 


IT 


MIRAGE 


AEA 


SANTEC 


KDK 


KYE  VIKING 


WELZ 


CALL  NO 

1^00-328-0250 

FOR  ABSOLUTE 

LOWEST  PRICE 
.    BUSTERS! 


BUTTERNUT 


CALL  TOLL  FREE  FOR  QUOTES 


1-800-328-0250 

^  1-612-535-5050 

(IN  MINNESOTA- COLLECT) 


KENWOOD 


TELEX  HV-GAIN 


HUSTLER 


KLM 


ROHN 


MFJ 


AMERITRON 


BENCHER 


INVENTORY  REDUCTION 

PRICED  TO  GO! 


We  must  make  rcx>m  for  your 
trade-ins.  Check  r>ow  for  lowest  prices 
on  previousfy  owned  bench-tested 
equipmenti 


k 


\ 


NEW!  ICOM  R7000  RCVR 

Covers  continuous  25  m^z  to  2  ghzl 

99  memories— scans — etc.,  etc. 

Lqat^ed  with  features.  Available  Newembdr,  1385. 


VISA/MASTER  CARD 

FREE  SHIPPING 

ON  MOST  RIGS  FOR  CASH! 


S.A.S.E.  FOROUR 
"BENCH-TESTED  "^ 
USED  EQUIPMENT  LISTING 


MON-FRl  9  AM  -  6  PM  CENTRAL  TIME 
SATURDAY  9  AM  ^  5  PM 


4124  West  Broadway,  Robbinsdale,  MN  55422  (Mpls7St.  Paul) 


SUBSCRIBERS 


We  occasionally  make  our  mailing  list  available  to 
other  oompanies  or  organizations  with  products  or  ser- 
vices which  we  feel  might  be  of  interest  to  you.  If  you 
prefer  that  your  name  be  deleted  from  such  a  list ,  please 
fill  out  the  coupon  below  or  affix  a  copy  of  your  mailing 
label  and  mail  it  to: 

C,W.  Communications/Peterborough 
73  for  Radio  Amateurs 

P.O.  Box  931 
Farmingdale,  NY  11737 

Please  delete  my  name  from  mailing  lists  ^nt  to  other 
companies  or  organizations. 

Name  ^ 


Address 


City 


State 


Zip 


7S 


/'r  Radio 
Vntiit€'iir»» 


r 


MOVING? 

Let  US  know  8  weeks  in  advance  so  thai  you  won't 
miss  a  single  issue  of  73. 

Attach  old  label  where  indicated  and  print  new  ad- 
dress in  space  provided.  Also  include  your  maifing 
label  whenever  you  write  concerning  your  sub- 
scription. It  helps  us  serve  you  promptly.  Write  to: 
^#■1  f.tf It-iJiA  Subscription  Department 

X*<^i  PO  Box  931 

f  ^^  Amateur S         Parmingdale  NY  11737 


Extend  my  subscription  one  additional  year  for  only  $19.97 
Payment  enclosed  Bill  me 

Canada  and  Mexico  522-^7^1  yr.  only  US  fund&  drdwn  on  US  bank,  foreign  Surbct 
434.97M  yr,  only  US  funds  drawn  on  US  hjnk.  Foreign  AjrniaiL  pleaie  inquire, 

if  you  have  no  label  handy,  print  OLD  address  here: 


-J 


Name 


Address 
City 


State. 


Zip. 


I 
I 
I 

I 


print  NEW  address  here: 


Name 


Address^ 
City ^ 


State. 


Zip. 


J 


"When  You  Buy,  Say  73'' 


73  for  Radio  Amateurs  *  November,  1985     83 


New  for 

KENWOOD  TH-21A,  31A,  41A 
a  Fastcharger  bv 

Charge-Rite 

^feiy  charges  \n  15  mmutes 


T1 


INTRODUCTORY 
PRICE 

$54.95 


FL  r**5  ^dd  5%  *aks  tax 


Features: 


•  Charges  in  15  minutes 

•  Constant  Current 

*  All  tain  at  ic  V0ltage  cut-off 

*  Batt^rv  dc»«sn^l  heat-up 


*  12v''14v«lc  Input 

*  Charge  from  any  point  in 
discharge  cvcte  witiioixt 
devclopifig  "memory" 

*  Proven  in  daily  use 


Opilonat  AC  udapier  with  DC  and  mohife  cords 

avaUabie  $19.95, 


Charge-Rite 


P.O.Box  17015  C 
Plantation,  Florida  33318 
305-475-0545 


QSL  OF  THE  MONTH 

To  er^te*  your  QSL  mAii  il  in  an  envelope  to  73,  60  Pine  StreeL  Petertxjrouoh  HH  03458, 
Attn:  QSL  orf  ihe  Monifi.  Winnefs  receive  a  qneyear  sutechption  (or  extensiotfi)  to  73.  Eiitnes 
not  in  sriMHopes  cannot  be  accapted 


AM  HELP 


I  need  an  Interlsee  cAfd  lo  go  from  a 
Franklin  Acd  1000  to  art  IBM  model  3^^ 
piinttr.  TTie  pnntef  has  a  serial  connec- 
tion. Any  help  will  £)«  apprecmted. 

iolin  Aniley  KSONM 

FO  ^K  40S 

81.  aalr  ShomA  Ml  48031^0405 

I  woord  like  to  obtain  copies  of  the  fol- 


Eowir^g  Qut-of^rint  publicatl-ons:  CQ  Suf- 
plus  Cortver&ion  Handbook  Surptus  Raafo 
Conversion  MAnu^fi  (voiunies  1-3).  and 
Ttie  Surplus  Haniibook.  I  w\U  accepl  pho^ 
tocopies  but  prefer  ortginale.  1^  will  cover 
all  costs.  Please  write  first, 

Scot  A.  aerlh  KASUDZ 

1SB  W.  Edna  Plate 

Covlna  CA  91723 


here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controllers  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  is  the  pedormance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  MasteriM  real  speech  •  voice 
readout    of    received    signal    strength, 
deviation,    and    frequency    error    •    4- 
channel    receiver   voting   •   clock   lime 
announcements  and  function  control  •  7- 
helical  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even    includes    power    supply    and    a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners. 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  yot/r  own  i^o/ce 
is  stored  instantly  in  solid-state  memory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4. 


[BHiili 


MICRO  CONTROL  SPECIALTIES 

Division  of  Kendecom  Inc. 
23  Elm  Park.  Grovefand.  MA  01834   (617)  372-3442 
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AMSAT  is  into  SP  AC 

You  can  be  too. 


■^ 


\ 


( 


X 


^^ 


Send  today        FREE  BROCHURE 


Business  size  SASE  to: 
AMSAT  RO.  Box  27 
Washington,  O.C.  20044 

'Satellites*  Packet  radio  •ACSSB  •  Computers  •  Education 


onauls  worlc  on  Westar  VI  satelNie,  NASA  photo* 


/ 


IMTERNATIOIMAL 


great  deal  to  personnel  down  hef&f  and  the 
ORMJjst  adds  to  the  prod  I  em  I 

Until  next  time.     Hav«  a  great  day  frofn 
Quantan«mQ6ay1 


Bach  month,  73  brings  you 
ham-radio  news  from  around  the 
worfd.  In  this  collection  of  re- 
ports from  our  foreign  correspon- 
dents, we  present  the  fa  test 
news  in  DX,  contests,  and  events, 
as  welt  as  keep  you  abreast  of 
the  technical  achievements  of 
hams  fn  other  countries. 

if  you  wouid  tike  to  contribute 
to  your  country's  column,  write 
to  your  country's  correspondent 
or  to  73  Magaiine,  Pine  Street, 
Peterborough  NH  03458.  USA, 
Attn:  Perry  Donham  K W70. 


Afull  ncsn&d  IS  not  available  to  anyone  under 
18;  however,  once  the  Morse  test  arrd  Radio 
Amateur^ 5'  Examination  are  passed,  the  tefi^ 
yea/ -old  can  opefate  any  station  under  super- 
vision of  the  licefise  hotder. 

By  tfte  lime  you  r^d  this,  1  will  haverTWved 
house.  TTie  good  news  atwut  the  new  kK:a- 
llor^POmlleswestof  Londort(isttiant  sson 
top  of  a  tii  H  with  sometal  I  trees  to  the  rear  TTk 
bad  news  ts  tt\ai  ttie  tower  is  noi  nKAr^ng,  I 
have  been  persuaded  tnat  tree^xxn  wire  aiv 
tennas  am  sufficient  altr^Kj^ti  I  have  a  ^n^^* 
inp  desire  to  turn  to  satellites  as  the  way  of 
achlovtnf]  DX. 


GREAT  BRITAIN 

Jmft  MMymrd  Q4EJA 
32  W^i^Ft  N^ightt 
Wfiw/ey  HW,  Camtmrley 
Surrey  GUI  7 SJQ 
Engiaftd 

\  am  abie  lo  open  this  report  with  some 

really  goiod  news  thai  reflects  the  excel- 
lent work  done  by  the  Radio  Society  of 

Great  Britain  In  representing  ttie  UK  radio 

amateur  population,  the  UK  is  to  be  the 

first  country  In  Europe  with  a  permanent 

(I.e.,  £4-hourB'per'day}  a  Hoc  it  Ion  In  Ihe  50- 
MHz  (6-meter)  band. 
The  Minister  of  State  of  Induatry  and  In^ 

formation  Technology.  Mr.  Geoffrey  Pattle, 

recently  made  a  stateinent  in  the  HoyBS  of 

Commons  about  the  lytufe  plans  his  de* 

pariment  has  for  that  pari  ol  the  VHF 

spectrum  Icnown  as  Bands  I  and  Hi.  His 

statement  Included  the  following  definite 

reference  to  6  metere. 
. .  ,1  am  conscious  that  the  Interim  Mer- 
riman  Fieport  recommended  that  the  ra- 
dio amateur  service  should  t>e  given  an 
allocation  fn  the  Band  I  and  I  am  there- 
fore proposjng  to  fulfil  that  recommen- 
dation by  aliocating  tl^e  bar>d  50  to  50.5 
MHz  to  radio  amateurs. 
Vou  will  recall  that  to  date  there  nas  been 

som«  50-MHz  activity  In  the  UK  with  a  se- 
lected population  of  amateurs  having  access 

to  the  ba  nd  at  certel  n  t  Lmes  of  the  day, 

A  great  deaJ  of  work  wH  I  fia  ve  to  be  done  be- 
fore allocation  is  made  generally  available 

and  It  rrtay  be  seme  t  ime  before  the  band  gets 

cro^idedE  Not  the  ^ea^t  of  the  problems  l^ttiai 

a  rtumbef  of  European  countries  st^ll  use 

Band  f  tor  broadcast  mg  and  thetr  interJm 

nMd»  must  l^e  conslderBCl 
Anyone  wishing  to  gel  the  very  tatest 

news  on  ttiE$  and  othet  UK  amateur-radio 

topics  sh<Hiid  call  the  RSQB  s  Headline 

News  Servjce  on  0707  59312  (the  full  code 

from  the  OS  ts  1-44  707  5S3l3f. 
A  5&MHzalloc«tkMi  available  full  lime  and 

Id  all  UtC  operators  s^ioukl  see  some  inlaraat^ 

ing  propagation  modes  at  this  frequency 

wtilch  have  not  yet  been  fulty  explained. 
The  RSGB  50^MKz  beacon.  GB3N  HO.  t%as 

been  heard  regularty  on  the  east  coast  of  tf% 

lis.  Just  ttiink  what  can  t^  done  wttli  mote 

powet  arKt  some  stacked  beams  f 

The  UK  administration  has  recently  de- 
ckled to  open  up  the  air  i  o  you  n  gsters  a§ed  10 

and  up  (previously  the  minimum  age  was  14). 
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GUANTANAMO  NAVAL  BASE 

Vm  Miliar  KG4JM 

Del  Guafttsnamo.  Bo;i  22 

FPO  Wew  York  NYa9593 

Although  you  mighl  ncA  bief  ieve  it  amaleur 
radio  Isalive  and  well  a^  tfteUS  Naval  Base  tn 
Guantanamo  Say.  I3uba. 

Itie  population  of  the  naval  base  ts  cur- 
rent ly  about  7060  people,  with  fewer  than 
10  licensed  hams.  Among  that  group,  we 
have  everyttiing  from  Novice-  to  Extra- 
class  licensees. 

One  of  the  unique  things  about  t»eing  a 
ham  down  here  is  that  we  do  not  fall  under 
direct  FCC  Jurbdiction.  Our  licenses  are 
issued  by  the  US  tslaval  Base.  In  order  to 
receive  a  KG4  call,  a  vaEld  FCC  licence  Is 
required.  After  some  simple  paperwork,  a 
KG4  call  Is  Issued-  You  may  select  your 
own  suffix,  providing  it  Is  two  letters  long 
and  Is  not  currently  active.  Thus  we  have 
the  KG4  "2  by  2"  call-letter  assignment. 

Along  the  same  lines,  our  frequency  al- 
locations do  not  follow  the  standard  FCC 
band  plan.  We  are  permitted  to  operate 
SSB  In  many  parts  of  the  US  CW  bands.  It 
Is  therefore  perfectly  legal  for  us  to  oper- 
ate SSB  In  the  15-meter  Novice  band. 

Guantanamo  Bay  (or  GItmo,  as  most  ol  us 
call  it)  is  different  from  most  other  D%  areas. 
We  are  on  a  ^d^square-mlle  rock  with  little 
more  than  coral  dust  to  drive  ground  rods 
i  n  to.  M  aki  ng  matters  worse,  our  average  r ai  n- 
f  all  places  us  in  the  aridzone,  with  most  of  tt>e 
rain  coming  all  at  one  tln>e  during  the  rainy 
season.  The  90-degree  temperatures  then 
bake  the  ground  to  a  rock  hardness.  It  is 
sometimes  a  challenge  to  install  a  good 
grourxUng  system! 

Orkeof  the  continuing  problems  we tmve at 
Gllmo  is  the  high  turnover  of  personnel .  The 
average  length  of  stay  is  12  months  if  you  are 
SI  ngle  or  24  monitis  If  your  fami  ly  Is  along  for 
tne  touf .  If  you  are  a  civiiian,  like  rnyself.  your 
tour  IS  Indefinite,  It  ts  ttteretojre  vefy  difficult 
to  keep  an  organized  cJob  slatkin  ^ng,  not 
to  me^itkKi  tlie  headact>e  of  OSL  cards  get- 
ting to  the  proper  perscsn. 

Our  QSL  manager  Charlie  Campbell 
Kl^iCC,  IS  always  busy  trying  lo  forwan)  aJ  I  of 
the  KG4  caida.  tl  is  3  riever^efKftng  battle  witti 
ttw  number  of  people  entering  and  leaving 
Gltmo!  So  please  be  patient  with  respect  to 
cards  from  Box  73^  It  sometirnes  takes  a  wh  I  ie 
to  forward  your  cards  to  ine  proper  ptacel 

Guantanamo  Bay  may  be  Isolated,  but  am- 
ateur radio  keeps  us  in  touc^  wit^  the  rest  of 
ttie  worfd-  Some  of  our  air  iimB  is  spent  run- 
ning phone  patches  or  sctreduies  track  to  the 
States.  Ptease  respect  cur  frequency  at  this 
time  afid  refrain  fnxn  t>reaking  in  for  a  signal 
rapOTL  Heanng  from  our  famihes  means  a 


INDIA 

Miss  R-  Sittffta 
3.  Tfiint-  Vi-KB  Ro&d 
Pf>si  Box  725 
Madras  600006 
Irtdie 

Ooce  every  couple  of  years.  Indian  harris 
corvgregale  for  what  is  a  g'lant  eyeball  080. 
educat  ional  program,  and  business  meeitjng 
all  rolled  inio  one,  Ttie  Siti  All  India  Amateuf 
Badio  Convention  tas  I  write  this}  is  scti^d- 
uied  for  tfM  2491  and  WXh  &r  August.  1935.  at 
Madras,  the  thl  rd  largest  city  in  tndia-  It  pfom- 
toea  to  be  a  m«Tiani]le  svent  [  For  tf)Ose  who 
m&d  litis  JofMI  after  the  event,  cor^sldar  it  a 
pmiew  of  tt>e  style  0*  tlw  7th  Convention  in 
19871] 

Hit  convenltOfW  lArhich  we  e)tpeci  to  be  in- 
augurated by  Mr  Rajiv  Gandhi  VU2RG,  Pnme 
M  Inister  of  I  ndia,  wi  U  be  the  mes^  ing  point  for 
nenrty  a  quartet  of  all  tt>e  licensed  amateurs 
In  India,  The  first  day  will  see  a  number  of  l&c- 
tur«s  wltti  demonstrations  on  avant  garde 
techniques  such  as  AMIOR,  packet  switct^ 
lr>o,  SSTV.  affcd  computer-onentsd  activities. 
Also  lo  be  discussed  are  the  more  murvdarte 
topics  such  as  the  QSl  Bureau  and  the 
licensing  system, 

In  a  high4ech  contrast  to  the  traditional 
technical  programs,  the  secortd  day  t^egins 
with  a  seminar  on  ''Communications  In  the 
Vear  2000,"  with  emphasis  on  space  commu- 
nications. Scientists  and  hams  from  the  In- 
dian Space  Research  Organization  (ISRO) 
will  play  a  prominent  part  in  this  seminar, 
which  Is  cosponsored  by  the  institute  of  En* 
gIneersOndta),  the  Institute  of  Eiectronics 
and  Telecommunications  Engineers  (lETE)^ 
and  the  Institute  of  Electrical  and  Electronics 
Engineers  (IEEE), 

The  participants  In  the  business  meeting 
in  the  afternoon  will  be  nominees  of  the  affil- 
iated club&H  which  can  send  one  nominee  for 
every  50  members  or  part  thereof.  The  giants 
among  t  hese  c  I  u  bs  are  the  f  ou  nder  soc  ietles , 
the  Radio  and  Electronics  Society  ^Bombay), 
the  Madras  Amateur  Radio  Society,  and  the 
Bangalore  Amateur  Radio  Club,  They  will 
elect  a  new  eKecutive  committee  and  a  new 
president  fo  succeed  M.  V.  Chauhan  VU2MV. 
IndicaliDns  are  that  there  will  not  be  many 
takers  f  or  t  h  i  s  posl  Hon ,  which  now  re^u  I  res  a 
large  share  of  the  incumbent's  time. 

The  regi  strant  s  not  ai  tend  ing  the  bus!  ness 
meet  ing  wi  1 1  v  I  ew  a  program  of  AR  RL  and  Wi  A 
yftftfiltprtft  The  valedictory  session  will  be- 
gin with  the  Introduction  oi  the  new  team 
which  will  lead  the  Federation  for  the  next 
two  ye«r»  amt  witi  end  with  a  ^maledictory  ad- 
dfess  by  a  promlnen]  engineer  ham. 

The  convention  will  make  it  possible  for 
the  regist  rants  to  match  cal  f  signsaml  voices 
with  faces.  With  hundreds  of  new  call  signs 
active  on  the  bands,  this  could  Indeed  be  a 
memorable  experience. 


NEW  ZEALAND 

0.  /  f0»3i  Chgpman  EUVR 
4S§Kcnn&dy  Ro^d 
Nsfiter 
N&w  leaf  and 

A  few  yeafS  ago,  tl^  KZART  Council  de- 


cided to  centralize  its  headquarters  In  Upper 
Hutt,  near  Wellington,  and  leased  office 
space  In  a  city  building,  Astra  Ho  wers.  There, 
It  set  up  the  HQ  office  under  General  Secre- 
tary Neville  Copeland  ZLaAKV. 

In  the  ensuing  years,  the  operations  of 
NZART  HQ  have  outgrown  the  original  office 
suite,  and  recently  the  landlords  offered  Irv 
creased  space  on  the  sixth  floor,  alrrtost  dou* 
bitng  our  HO  floor  space  to  768  square  feet. 
The  offer  included  fat  the  owner's  expense} 
the  erection  of  an  attractive  new  entry  to  it^e 
NZART  office  from  tfie  lift  lotitjy  and  the  Dro- 
vision  of  carpets  lighting,  and  partitions  to 
m^l  NZART  requiremef^ts.  II  was  too  good 
to  refuse,  arvd  the  Council  accepted  ihe  offer 
last  November, 

Retocation  took  place  in  FibrtiaryfMarch, 
I965i  with  tt%  General  Secretary  and  a  team 
of  Upper  l^utt  amateurs  doing  the  rwcMsaty 
stripping  down,  shifting  of  office  furniture,  re- 
erectifig  of  ^teives.  and  relocation  of  stock 
and  reodnla.  GenSec  Nevj  lie  left  the  workers 
in  no  doubt  that  he  couk5  use  hamrri«r  and 
screwdrrvere<|ually  as  well  as  he  coutd 
pound  his  typewrtter  or.  intteed,  his  Morse 
key. 

The  r^ocation  has  allowed  more  space  for 
t^dor^qe  of  records,  a  larger  area  for  the  dis- 
play of  publH^tkRis^  and  also  a  feature  area 
for  the  display  of  the  NZAFTT  Honors  Board, 
contest  and  awards  trophies,  and  general 
memorabilia. 

INCREASE  IN  LICENSE  FEES 

Corrvnencing  l  July  this  year.  ZL  amateurs 
will  have  to  pay  more  for  their  annual  li- 
cense—il  now  will  cost  NZS20.DQ(approx 
USS40!i^  TT>e  Amateur  Operators  Cehiflcate 
Examinations  will  be  NZ$15.00  and  the 
Mor^ Operating  Test  only,  HZS7JQ0. 

The  NZART  Council  objected  very  strongly 
Id  the  ir^rease  in  our  license  fee  by  54%  to 
ttie  f egu  latory  tKxiy ,  the  NZ  Post  Office ,  w  I  th- 
out  any  success.  So  ZL  amateurs  will  be  pay- 
ing nK>re  for  the  privilege  of  being  able  to 
operai  e  on  t  he  h  am  ban  ds  f  mm  J  u  ly  thi  a  year, 
but  I  don't  th  ink  the  i  nc  rease  wl  1 1  have  any  det- 
ri menial  effwt  on  the  hobby.  I  get  a  reprieve 
myself,  as  my  license  fee  is  not  due  until  April 
nsKt  year,  the  anniversary  of  the  date  I  re^ 
celwed  my  amateur  certificate  In  1948, 

ACHANGEATTHETOP 

At  the  NZART  Annual  Conference  In 
Christchurch  In  June  this  year,  retiring  Presi- 
dent Don  Mackay  ZLJRW  handed  over  the 
gavel  to  incoming  President  Terry  Car  re  i  I 
ZL30L.  and  we  of  NZART  look  tomvard  to  an 
exciting  period  with  him.  Terry  is  an  airline 
pilot,  a  businessman  In  electronics,  and  an 
enthusiastic  amateur  operator,  interested  in 
many  facet  soft  he  hobby ,  inctud  I  ng  sate  il  ites 
and  packet  radio. 

lARU  REGION  3  CONFERENCE 

Organization  is  well  under  way  for  this  im- 
portant mtematlonal  event  to  be  held  Novenv 
ber  1 3- 1 7  at  the  Rose  Rark  Hotel  1  n  Auckland 
Already  papers  have  been  received  on  a  mcjk 
Utude  of  topics;  ttie  final  selection  of  papers 
lo  be  considered  at  the  conference  will  rest 
with  the  NZART  Council.  At  pfsseni  tr»listol 
pape«^  inciudes  a  naport  from  NZART.  infof- 
matKHi  on  pn^iaration  for  ttie  nex  t  WARC.  the 
tiand  at  10.1  MH2.  intematkmal  beacon  prof- 
eels,  common  licenses  and  IntemaOonat 
standards,  the  Region  3  Award  ''Rrate  Op- 
eralors  and  Impropefty  Uoensed  Stattons," 
^Misuse  of  Amateur  Badio  by  Amateur  Sia- 
tions."  "A  Band  Ran  for  the  2Bm%L  Band," 
**Staretardi£ing  on  USB  on  an  bands/'and ''In- 
expensive Equtpment  for  Developing  Coun- 
tnes., 

NON-MORSE  0l>ERAlORS^ 
THEIR  VALUE  TO  NEW  ZEAU^D 

In  conjunction  with  tr>e  lARlJ  Region  3Corv 
taranoe.  ttie  NZ  Post  Office  has  granted  per- 
mission For  the  following  concession  lo 
amateurs  from  overseas  representing  their 
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Suggested  Retail  $505:95  $  2 1 9.^° 


Kantronics  Packet  Communicator 

Kantronics  wants  you  to  join  one  of  the  fastest  growing  segments  of 
Amateur  Radio  today .  ,  .  Packet  Radio*  With  the  Kantronics  Packet  Communicator 

we've  made  getting  on  Packet  as  easy  as  getting  on  RTTY, 

Ready  to  Use 

The  Kantronics  Packet  Communicator  is  a 
fully  assembled  and  programmed  ter- 
minal node  controller  reac^  for  operation* 

Simply  connect  the  Packet  Communicatcir  to  the 

Serial  TTL  or  RS232  port  of  your  computer,  and  the 

microphone  and  external  speaker  jacks  of  your 

transceiver.  The  power  supply,  cables,  and  most 

connectoiB  are  included. 

To 


TH 


Dec^au&e  the  Kantronics  Packet Comm uni- 
cator  uses  Interna)  microprocessors  for 
protocol  and  signal  processing,  the 

operator  simply  follows  procedures  and  commands 

outlined  in  the  operators  manual* 

Any  communications  or  terminal  program^  iikej 

thc^e  used  with  telephone  modems,  can  t>€  used  to 

set  up  the  computer  to  communicate  with  the  Packet 

Communicator.   Spedal  Packet  Terminal  (Pac* 


•^ 


^^^  Term^")  programs  for  many  popular  personal 

,^%    The  Kantronics  Packet  Com^  computers  will  be  available  soon  from 

^^Jf    municiatorhasboththeAX-iSand  Katitronics* 

Vancouver  protocols,  making  It 
compatible  with  most  existing  Packet  tenmlnal  node  con- 
trollers. Added  features  Include  both  Bell  103  and  202 
tones,  and  the  ability  to  use  the  unit  as  a  1200  baud  radio 
modem  without  special  protocols. 

Error  free  data  communication  via  computer  makes  Packet  Radio  technology  exciting, 
and  the  Kantronics  Packet  Communicator  lets  you  get  in  on  the  action. 

Tor  more  infomiadon  contact  your  local  Kanlxontcs  dealer^ 

or  write  Kantronics. 


countries  a  I  the  conferorice^  They  will  be 
granted  a  Temporal^  amateur  transmitting  li- 
cense for  t  he  per  lod  1 0-  30  Novo  ruber  for  VHF 
hand-held  transceivers  provided  those  repre- 
sefitatlvAS  and  ilelegetes  hold  a  current  am- 
ateur license  issued  by  their  ad mlrtjst ration, 
ev&n  If  thai  admir^istratlon  does  r>ot  havo  re^ 
ciprocal  iic^nsing  arrangement  a  with  New 
Zealand.  Representatives  from  countries 
that  have  reciprocal  llcenslfi>o  airangefneintB 
with  New  Zealand  wi  1 1 1 ecefv«  i  he  nofmal  pr i  v^ 
tlegsA  appropnate  lo  ihe  Qua  li  heat  ion  they 
JtK^  in  the  name  way  as  they  wou  Id  wi  th  a  nor- 
mal application  for  reciprocal  Mcen^ir^  ar- 
rangements. 

To  pfovfda  soffw  distinctfvenwa  for  itieae 
speciaJ  iicefiiaee&.  caii signs  wilt  be  aJ located 
from  the  sefiM  commancing  ZUZAA.  It  wiil 
be  the  f  imt  tirrfa  all  f^res«n!ai4v«3  and  d«^ 
Qifes  to  an  I  ARM  regional  conference  have 
b&etn  lk:eni.ed  io  operate  on  the  t>and^  even 
thougti  on  a  restricted  basis.  irKteed  a  unique 
occasion,  a  conoaeaioft  which  should  be  im- 
portant to  the  hobby  as  a  wt>ofe,  and  a  very 
convenient  arran-Qemen!  (or  The  {felegaies 
and  ropresentatrv^  from  our  QimfwaaM  fn- 

S4MclalZIII>vvfb 

In  lacognUIOfi  ol  ttie  impoftanct  oMttls 
conference  lo  2L  amaieurs  In  genani,  the 
New  Zealand  Pi>st  Office  has  gh^en  approval 
for  Itie  ute  tiy  I  icenoed  New  Zealand  .^matCNir 
staiiorts  of  tn«  ZM  pmflit  for  trie  pet Hxt  i  Oc^ 
lobec  1 965  to  3t  December  1965  Inc  lusave. 

Special  Confefmoe  Sla1lon«  ZMBAflU 

The  opefatk>fi  of  a  speciai  club  station  in 
^aoclation  with  fhe  contererK»  using  the 
callsign  ZMGARU  fm  tti«  period  9- 16  NovefH- 
t>ef  was  at3o  approved  lay  the  ZL  reguEatory 
body. 


PHlLIPPfNES 

Leo  W.  Almaian  WA6LOS/DU2 
10098  Knfght  Drfva 
San  DiegaCA  92126 

Hello  again,  everyone,  I  erri  back  again  In 
DU-land,  Here  tea  belated  reporti 

Before  departing  Sah  Diego,  I  reoeivad 
three  copies  of  Tho  Amsteuf  ^sdh  Worfd 
frorri  DU5-iand  it  seema  that  this  f ^ne  maga- 
zine is  what  the  amateur-radio  community  In 
OLH  and  neede ;  ft  is  i  nf  ormat  I ve  and  provides 
tor  the  needs  of  rhe  local  tiam  population  in 
t>oth  technical  and  general  tiam  intormBtion. 

I  ajTived  Christ  n>as  Day  arvd  was  whi^^ted 
out  of  immlgratl>on  and  customs  In  record 
1 1me.  No  hassi  a  a  nd  no  baggage  chec^  I  Wha  I 
Is  more  amazing  is.  tha^  also  made  the  6& 
mile  journey  from  trie  airport  to  Darti  Ai^ase 
in  recor{3  time.  There  was  no  traffic  in  s^ghtl 
QuMa  1 1  im«d  m  1 5  or>e  right. 

I  immedi  aiety  wer^t  to  145.7D  M  Hz  to  let  1  he 
guys  know  ihai  I  was  back  m  lown.  DddO 
DU2CCK  and  Ralph  KAeBeK/DW2  we^e 
tfiere  to  greet  me.  I  was  told  that  our  club-sta- 
tion licer^se  was  up  tor  renewal ,  whic  h  meant 
n»nspectiOfi  of  the  station  and  ttie  station's 
log  by  inspector  trom  the  Nationai  Telecorrv 
municaiions  Commiutton,  Vea,  0ar>g,  ihis  is 
done  every  year.  Sino^  I  (eft  the  club  station 
(DX2F)  was  moved  from  tr>e  Carmelite  i4os- 
pjtal  to  the  present  si  teat  Dungca's  Fumliure 
Store,  about  a  miie  and  a  halt  away,  Tony 
Dungca,  wfto  is  awsiiing  his  itcense  to  op' 
efate,  rtA&  graciously  let  the  club  site  ix 
one  of  his  unused  off  bces. 

TTiecM>  station  consists  ol  an  ofd  Heath- 
kit  DX'2D  transmittef  arxi  vfo  arxt  an  ever-ref  i^ 
able  Drake  26  as  the  station  ^eceivef .  The  HF 
anteri^as  are  mui  tineiemen  t  dipoies  f  or40, 20, 
and  1S  meters.  For  VHF,  the  club  has  a  Vaeau 


Fr-290  and  a  home-brew/hybrid  repeater  ar>d 
various  VHF  antennas.  The  repeater  was  op- 
erational In  1963  but  was  out  of  service  in  the 
latter  part  o!  1934  due  to  lack  ot  spare  parts 
^Spare  parts  are  hard  to  come  by  here  in  DU- 
land ;  they  have  I  o  be  ordered  f  rom  the  USp  and 
sometinves  It  is  easier  to  order  it  by  asking 
anyone  gdl  ng  to  the  States  to  t^u y  the  parts  on 
their  way  back  to  DU-lend!^  Jhe  ciub  Is  con- 
temple  Hng  vtrhether  to  tjuy  or  fabricate  a  du- 
plexer  so  that  only  one  antenna  would  be  in 
use  50  that  some  of  our  repeater-related  prob- 
lems would  be  solved.  {Any  club  Of  individual 
back  etatestde  care  to  donate  or  sell  a  used 
One,  tyy  any  chAiK6?) 

Speaking  about  repealers.  Engr.  Sar^  Juan 
9f  the  Nationai  Teiecommunicatlons  Oom- 
nUeskm  has  drafted  the  mechanics  of  repeal- 
er regulations,  frequency  allocations,  aruJI 
procedures  to  tie  used  hy  his  office  to  I  nspect 
a  licensed  repeater  opwation  in  the  country.  I 
have  met  Engr.  San  Juan  on  rrmny  an  occa- 
sion, and  hefiastotijmethat  moat  of  the  club 
repe.^ters  in  trie  country  are  "illeeals."  He 
added  th^t  fnost  of  them  h^ve  filed  appiica- 
lions  but  hawg  not  tieen  inspected  yet  by  hi9 
Office — and  until  they  have  passed  Oielr  in- 
spection, they  are  not  afiowed  to  operate. 

This  year  marks  the  52ricl  atvilvefsary  of 
m.RA  {ttite  Phiijppir>e  Arr^ateur  Radio  Associ- 
ationl. Ttie  22  radio  clubs  affiliated  will  be  in 
attendance  for  a  meeting  at  the  Queion  Cfty 
Spoils  Cemer.  DU7DP,  tf>e  Incumbent  presii- 
dem.  has  promised  an  afternoon  ar>d  even  ing 
of  Ifie  ifSi.tal  dinn^ifieyebaJi  aiKl  also  a  mteeting 
'*about  something.**  The  "somethmg"  wtU  be 
the  much  anticipatect  restructuring  of  the 
Stili^unresolved  national  organization.  I 
would  like  lo  see  soiidarity  rather  than  the 
F%RA  vs.  PCARS  debate .  I  bel  I  eve  that  resoiv^ 
Ing  this  protijem  would  foster  rwl  only  soli- 
darity  among  tfie  DU  hams  but  also  get  the 
wheels  rolling  for  soivirtg  other  important 
problems  besettlr^g  Philippine  radio  ama- 
teurs. 

Another  thing  to  come  out  of  the  "Grand 
Eyebali'':  a  proposal  for  a  hamventlon 
chaired  by  our  indefatigable  friend  Raul 
Dut^ue  DU10UE.  who  Is  efso  krrown  in  OU 
land  as  Mister  Repeater,  tor  obvious  feasors. 
The  last  hamvention  was  held  in  Metro- Ma- 
nila In  19S3.  Raul  and  his  dynamic  group 
made  1 1  s  uccessf  u  I,  and  th  I  s  one,  t  o  be  held  I  n 
Quezon  City  sometime  In  February,  may  be 
even  more  promi  sing  and  exc  it!  ng ,  to  say  t  he 
least.  1  guess  DU1QUE  has  earned  himself 
another  title— this  one  being  "Wr.  Hamven- 
tion." 

The  Informal  Mabuhay  net  at  14.265  MHi 
wae  back  again  at  14G0Z  during  the  late 
spring  and  summer  when  atmospheric  cor>' 
di lions  were  much  better.  But  the  favored 
time  was  usually  around  2230Z.  where 
WB5LBJ^DUB  and  company  were  on  f  re» 


quency  to  accommodate  anyone  wishing  to 
lar>d  a  DU  OSO. 

DU1JMG  THE  BOUNCER 

Jose  Marl  GonMlffif  has  been  a  ham  since 
the  iate  196Qs,  He  has  been  the  president  of 
the  Phltippine  Amateur  Radio  Association 
twice  in  the  past,  and  currently  isthe  DU-lar>d 
lARU  Region  III  re(ini»enlalive.  Joe  is  very  ac- 
tive In  all  iacets  dl  ham  radio— salelHte, 
RTTY^slow  3caa  and  DXing.  He  used  tobean 
avid  contaster.  but  t>ecauseof  his  recording 
business  Obi igatiofis,  he  Is  now  just  content 
with  checking  into  ttie  SEANET  and  the  in- 
fomal  Malsuhay  net,  But  whert  lime  permits, 
usuaiiy  in  the eany  daylight  hours,  Jo©  wtiioc' 
casionally  work  European  DX,  creating 
piieups  tor  several  houri> 

DU1 JMG  hwbeen  instnjmeniat  in  tfie  cut- 
rent  license  structunng  of  tt^  DU  hams.  The 
current  DU^V/DW  prefixes  i  which  ropresent 
tf>e  I  icanse  c  lass  of  t  he  operator)  were  a  resuit 
of  tfwse  cfianges.  Joe  ar^  his  gracious  an<f 
t»aul  if  ul  ^  L  oft  en  have  entertai  ned  visi  t  ing 
overseas  nams  ancf  often  accommodated 
thefn  in  ttteir  home  OTH  DUI JMG  has  been 
Itie  unotliciai  ar>d  Off icial  Obsefverof  the  OU 
airwaves,  especi  aily  on  2  meters,  wfion  them 
are  a  kit  of  illegal  operato(^.  He  can  often  t>s 
heard  giving  stern  warnings  tO'ili^al  intrud- 
et»— hence  the  nk:kname,  "The  Bouncer," 

JoetiastMen  m  the  iniematiortai  iiimellQnt 
lately  twcause  of  his  technical  expeftise  m 
audio «nd  video  technology  He  has  t>een  re- 
tairted  by  the  court  and  commission  imestH 
Gat  ino  the  UH4smai  ion  ot  Benjgrto  Aquino, 
the  opposition  ieaderor  the  Billlpptrws.  His 
current  testimony  and  video  and  audio  en- 
harfcement  of  the  many  tapes  made  during 
the  assassination  by  dlflergnl  press  and 
wires  services  have  contradicted  the  gaverrv 
ment  position  and  eKpEanations  of  the  assas- 
sination. 


POLAr^D 

Je*7y  Szymciak 
78  200  Bfafogerd 
BuczHs  2/3 
Poland 

Fifty-five  years  have  already  passed 
since  me  General  Meeting  of  PRAA  look 
place  on  February  ^^  1930.  The  meeting 
gathered  150  deputies  representing  352 
meml^ers  of  Polish  radio  amateur  clubs. 
Among  the  delegates  were  a  few  licensed 
sendere,  and  others  were  unlicensed 
senders  and  monitors.  Promoter  of  Ihe 


meeting  was  the  Bad lotechn leal  institute. 
The  first  president  of  PRAA,  not- long-ago- 
deceased  Professor  Engineer  JanusL 
GroszkowskL  was  elected  at  this  historic 
assembly.  The  Generai  Meeting  of  Pro* 
motors  was  a  second  milestone  of  devei 
opment  of  PRAA  after  the  First  Congress 
of  Promoters  of  lAHU  in  1925,  where  a  PoU 
iuh  delegation  was  present. 

Sixty  years  of  existence  of  ham  sport  Irt 
Roland  were  marked  with  good  and  bad 
limes,  but  a  continuous  deveiopment  of 
shortwave  technique.  Polish  hams  began 
tl^ir  work  on  devices  with  Iriodes,  and 
now  some  of  them  have  at  their  disposal 
contraptions  wiUi  microprocessors.  They 
have  tasted  different  operators'  tech* 
fiiques:  CW.  AM,  SS8.  RTTY.  SSTV,  and  es- 
tablishing contacts  by  reflections  from 
tfie  moon  and  through  ariificiai  sateillteft, 

Polish  radio  amateurs  have  many  re- 
membrances of  their  activity,  am»ong  other 
things  priceless  documents  of  the  joint 
action  with  the  Allied  Nations  during  th* 
Second  World  War.  The  district  board  of 
PRAA  In  Katowice  as  a  first  In  Poland  a|}- 
pointed  an  Historical  Commission  with  an 
Ot^iective  aimed  at  the  compiling  of  docu- 
ments and  tokens  of  remembrance.  Unfor- 
tunat^y^  difficuN  housing  conditk^s  at 
PRAA  headquarters  irt  Warsaw  hmdered 
setting  up  a  central  museum  uniH  now. 
&jt  nevertheless,  a  new  history  of  Pofish 
radio  amaleyrs  sliouid  be  available  in  Ihe 
future.  To  pay  htonor  to  the  best  Poiish  ra- 
dio amaieurs,  the  best  clubs  are  (o  be 
given  the  names  of  these  hams.  The  cafl^ 
signs  of  famous  Polish  radio  amateurs 
will  not  be  awarded  to  anybody. 

One  or  the  most  active  an4  meritorioui 
Polish  hams4  the  v tee-president  of  PRAA. 
JulFuSiZ  Schmidt  SP3AU2^  died  on  October 
27^  1964.  He  was  a  born  ham,  a  DX-hunier, 
Among  his  numerous  public  initiatives  we 
can  call  lo  mind  was  the  SPDX  Cor^fef- 
ence  in  Nowa  Soi  t^his  native  town),  orga- 
nized by  him. 

So  much  history!  Who  will  conduct  this 
necessary  and  useful  work  ne^tt?  There 
ere  already  5,D5Q  licensed  Indlviduai  hams 
and  466  club  stations  In  Poland,  Among 
them  are  many  hams  engaged  In  research 
and  development  of  this  fantastic  sport. 
The  "Development  Fund  ot  Radio"  has 
been  set  up  lately.  It  will  give  financial  aid 
to  weeker  olubs  and  promote  Investments, 

Polish  amateurs  have  taken  part  {or  witlj 
in  the  foUowinB  International  radio  ama- 
teur contests  this  yean 
1.  SPDX  Contest  {GW)  fi-7  April. 
Z  CO  WW  WPX  Contest  (CW)  26-Z6  May. 

3.  CQ  MIR  tM)  11-12  May. 

4.  Ail  Asian  (boniest  (SSB)  15-16  June. 

5.  lARU  Radiosport  (MJ 13-14  July. 

a  WAE  DX  Contest  (CW)  24-25  August. 

7.  All  Asian  DX  Contest  tSSB)  24-25  Au- 
gust, 

8.  WA£  DX  Contests  (SSB)  14-15  Septenv 
ber. 

9.  CO  WW  OX  Contest  (SSB)  26-27  Octo- 
tier- 

10.  CQ  WW  DX  Contest  (CW>  23-24  No- 
vember. 


Jose  Mart  Gonxatez  DU7JMG.  past  pm^fdemt  of  PAR4  and  currwtttty  tfm  Pfttllppine  mpf^ssn  ra- 
tivetofABUBegiontfL 


PORTUGAL 

Li/7s  Mtffuti-f  de  Smfsa  CT4UE 

iP0  80jf32 

S.  Joao  da  Estwii  27fi5 

pQftugat 

Hi! 

This  time  we  start  with  visitors  In  Us- 
EKm.  ft  is  at  ways  nice  when  we  have  ck>se 
eTM^Hjnters  with  okj  friervds. 

Last  April,  we  had  Frank  Rose  WtTtV 
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Give  The  Gift 
That  Arrives 
With 

Frequency 


This  Year, 

Make  It  A  Gift  Subscription  To  73 


It  relays  valuable  information,  has  a  buiMn  repeater,  and  will  bring  joy  to 
every  ham  on  your  gift  list.  It's  a  subscription  to  73  for  Radio  Amateurs 
, .  ,the  perfect  present  for  year-round  enjoyment. 

When  you  send  someone  73,  you're  sending  more  than  just  a  great  maga- 
zine with  great  articles.  Every  month,  73  is  also: 

A  vaJuabte  and  reliable  source  for  new  equipment  information. 

A  storehouse  of  do-it-yourself  weekend  gadgets  and  complex  projects. 

A  complete  catalog  of  hobby  equipment— everything  from  satellite  sys- 
tems to  microcomputer  interfaces. 

This  is  the  year  to  send  your  favorite  ham  a  message  worth  receiving.  Send 
a  year  of  73  for  just  $19.97—12  issues  at  33%  off  the  newsstand  price!  To 
order,  simply  return  the  coupon,  or  call  1-800-258-5473.  (In  NH,  dial  1-924- 
9471 .) 


Jl  JiiS  I    I  Want  To  Give  A  Great  Gift  This  Year.  Piease  send  a  73  gift  subscription 

to  the  person  named  below.  Til  pay  $19,97  for  12  issues— a  33%  savings— but  f  won't  be  billed  until  after  the 
holidays. 

n  Pstyment  Enclosed       D  Bill  Me 

Please  make  checks  payable  to  73. 


Gift  Recpent 


My  h4anrte 


Address 


Address 


City  State  Zip  City  State  Zip 

Carwda  &  MeKco  $22.97,  1  yeaf  only,  US  funds  drawn  co  US  bar*;,  Roreign  Stjrtgce  $39.97.  i  year  only,  US  funds  drawn  on  US  bank,  Foreign  Airmail,  please  inquire. 
Gift  subscriptions  tiegin  with  the  first  available  Essue  ot  1906. 

CW  Communications/Peterborough  •  PO  Box  931  •  Farmingdale,  NY  11737 
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and  his  lovely  wSfe,  Irane.  down  here  with 
us^  We  were  v«ry  happy  for  tinat.  Frank  i& 
an  old  tri^nd  and  we've^  had  a  good  m«i€t- 
Ing  her^.  I^d  itt  prio  of  the  tew  foreign 
tiams  who  haa  taihod  to  468  Portuguese 
stations  (381  cards  r^aived).  with  !he  fol- 
Ipwlnf;^  score: 

Portugai  (CTt/CT4)— 244  com  acta,  19§ 
confirmed. 

Azofes  Is.  {GT2)— 35  contacts.  30  con- 
finfTKKf^ 

Madftfra  {CT3)— 14  contacts,  12  con- 
flrmod. 

Angola  (esCRSj— 160  contacts,  87  con- 

lifTTlOd. 

Mozambique  (ovCRTl— S9  con  tad  a,  52 
CQfifirmed. 

Ca{>e  Verdt  Is.  {ex-CR4)— 10  contacts,  B 
CiCmOrrned. 

S.  Tofiie  Is,  (ejc-CPSi— 2  contacts  con- 
fiiriiMl 

And  1  conlltmbd  contact  fiacft  for  £x- 
Portuguese  GuJnea  (ax-CRS).  Timor  Is,  («k- 
CR6),  Goa  is,  (mt-Cmi.  and  Mmmu  fex- 

Wtil«  of  course  thts  ta  a  b4g  score  for  a 
foceigr^  station,  not  to  mentjon  ttve  dozens 
of  awards  he  has  around  the  waiia.  and 
some  plaque?  too. 

Wliile  in  UstK>n,  Frank  and  IfWW  vWted 
some  intereeting  places,  met  otd  friends. 
and  were  in  the  southemmost  province, 
ttie  ^igarve,  for  a  shoft  vfsiL  There  is  a  lot 
ol  Moorish  jnMuence  In  architecture  and 
folk  dress  as  well  as  In  Arabic  w^ofds  In  tiie 
(ocaJ  dialect-  Tliery  enjoyed  the  tocai  cui- 
eine,  arwi  loved  tf>e  Portuguese  sardlr^es, 
anchovies,  and  other  good  dishes  of  Ihat 
area.  We  loved  having  Frank  and  irena 
witti  us,  and  we  will  wait  tor  anott\er  irlp. 

If  youre  is  a  lamHy  of  water  sports,  if 
Isn't  easy  to  find  s  better  place  tor  you 
While  thefBp  a^  lor  "medronho/*  How- 
ever, dor^'t  drln»t  too  much  or  you  wtii  be 
the  besi  s-lnger  in  the  world.  (Hi,) 

SILENT  KEY 

With  greet  regret  we  v/me  informed  thai 
Jaime  Graoias  CTlOFr  known  as  Jim, 
passed  away  Fast  April.  Graduated  In  Elec- 
tTica\  Engineering,  JJm  was  very  active  on 
the  bandB  almost  every  morning,  in  ama- 
teur^  radio  for  many  yearE,  he  wee  elected 
to  the  presidency  of  REP  (Rede  doe  Em- 
laaores  Portugueses)  for  about  three 
years.  Jim  also  managed  the  following  du- 
ties: QSL  manager  for  the  Portuguese  Bu- 
reau as  well  as  VHF  manager,  a  member 
of  aeveral  working  groups,  and  fir^aily.  a  li- 
aison officer  for  lAI^U.  He  always  ac- 
cepted ali  those  duties  with  great  respect 
and  a  sense  of  responsibility. 

We  shair  miss  hearing  Jim  calling  CO  on 
the  20-meler  band  early  mornings. 

eO  YEARS  OF  BROADCAST 
RADIO  IH  PORTUGAL 

Ceiebraling  the  €Oth  anniversary  of 
broadcast  radio  in  Portugal,  an  ei^hlbition 
was  held  iaet  May  in  one  of  the  new  Post 
ar>d  Telecommunications  buildings  known 
■s  ]H>rum  P^coai,  or  Ediricio  das  Toleco- 
municacoes,  situated  halfway  between 
S^ldanha  and  Marques  de  Pombal.  Qppo^ 
site  Lisbon's  Sneraton  Hotel  (if  that 
helps),  the  nearest  tube  station  is  Picoes 

Forum  is  Just  the  tir^e«l  thing  we  have 
conrvecfed  with  tfw  Depart rr^efii  of  Tele- 
communications. It  Is  a  tine  piece  ot  ar- 
chitecture. There,  several  aciivities  are 
held  durfr^  the  year,  It  is  also  used  for 
congresses,  minhexhibitlons,  for  derrKjn- 
st ration  purposes,  genereJ  meetings,  etc. 
Beywd  ell  this,  a  complete  media  service 
might  t>e  used  by  the  congre^ss.  The  ser- 
vices are  video  pro^ilorts,  video  record 
Ings,  translating  machir>es.  leiBM,  phomt^ 
rapngraphy.  and  a  ftret^ass  secretariat. 
For  tKeaJ>(  times,  we  heve  a  coffee  shop 
wttfi  superb  rT%e*l3> 

Fonjm  is  open  seven  days  a  week.  Mon- 


Frart*  Rose  Wni¥  sfttmg,  and  CT4UE 
iPttoto  ty  CT4UE) 

d;ay  to  Friday  3:30  am  to  1:00  am,  and 
Saturday.  Sunday,  and  holidays  lt:30  am 
10  l.-QO  am  (looal  ti^Tte). 

In  one  of  the  showrooms  of  this  biiitd- 
ing  we  hail  a  cti>an>ce  to  ot^erve  an  exhlt^ 
tlon  celebrating  ttte  60th  anniversary  of 
bfoadoast  radio  in  Portugal,  tn  this  event 
several  antiques  were  shown,  and  we 
cDuid  reo^ii  the  aid  days  of  radio  activity. 
An  updated  version  ot  a  compact  laser 
disk  could  Oe  seen,  too. 

\r\  a  quick  visit,  we  appreciated  ttie  fol- 
lowing apparatus,  i  know,  guys,  that  some 
of  you  would  like  to  have  these  things  in 
your  shack,  (HJ.J 

•  A  recofding  machine  made  by  Presto 
Becording  Cotp.,  type  GN  series  01976. 

•  A  magnetic  horn  for  public  address, 
made  in  1930  (5  feet  high), 

•  A  recording  machine  made  by  Telefun- 
hen,  mod.  79,  sold  In  1957. 

•  An  old  but  nice  Gramo phonograph,  Edl^ 
son  standard,  model  A,  made  in  1903. 

•  A  Lioretgraphz  phonography  spring 
drive,  made  in  1B94. 

•  A  Philips  microphone,  hi.  4210,  made  in 
ISSO  (as  big  as  your  linear  amplifier). 

•  A  Stern  radio  receiver,  model  2444g, 
made  in  1929. 

•  Another  nice  receiver  made  by  Murphy, 
aeries  N.  2^6618. 

•  A  real  antique  Soott  receiver,  series  E 
692,  5  >(  4  ft. 

e  A  crystal-set  receiver  WISI  made,  prob- 
ably In  1935.  (Uiis  was  a  simple  form  of 


receiving  apparatus  In  the  early  days  of 

broadcasting,  using  a  crystal  touching  a 

metal  wire  as  the  rectifier) 

•  A  superheterodyne  receiver  made  In 

19m 

Weil,  It  waa  an  Interesting  event— just 
to  remember  the  old  days  of  the  Isegtnning 
of  this  century.  Believe  It  or  not.  some  of 
those  wooden  boxes  were  " 'port able  "  As 
a  fifial  commenl.  we  saw  a  homemade  re- 
ceiver built  In  an  empty  ham  can  I  This  was 
made  by  CTIFT  back  in  1937. 

ARCL 

Once  aQaln,  we  va  giving  sonte  rr>ore 
news  ot  another  association  of  radio  am- 
ateurs we  have,  near  Lisbon. 

Ai^L  stands  for  Associacao  de  Radio- 
imsdores  do  i^^oncetho  de  Loores,  This  as- 
scx:iation  was  founded  January  27.  1963, 
At  the  time  ot  thrs  wniing,  62  members  are 
fisted,  alt  ot  them  with  a  big  amoijnt  of  en- 
tnusiasifi  to  cairy  on  the  several  actrvitles 
during  the  year  A  few  contests  were  made 
on  VHF  and  Hf^  the  last  one  with  great 
success. 

Back  in  1963  they  went  on  a  DXpedrtkm 
to  Sena  da  Lousa  {Lousa  i^liH,  and  Irom 
there  they  worked  many  stations  on  VHF 
and  have  made  a  30-mlnute  movie  show- 
ir^}  all  tfie  ham  activity  while  on  the  HilL 

During  this  year  a  permanent  award 
waa  issued  known  as  Diploma  Verde  da 
ARCU  sent  to  ail  those  wtio  carry  out  the 
following  rutes: 

Valid  contacts  with  stations  in  ttie  mu- 
nicipality of  Lou  res  using  pefmttied  ham 
frequencies  in  the  following  modes:  CW, 
AM,  and  SSB,  with  dlflerer\l  awards  for 
eacn  mode. 

Contacts  with  mobile  or  portable  sta- 
lions  will  be  valid,  but  only  with  hams  liv- 
ing In  that  munlclpaiity. 

Qnly  contacts  made  after  the  27th  of 
January  of  198$  will  count  for  this  award. 

To  apply,  please  send  a  certified  list  of 
contacts  liist  may  i:>a  certified  by  a  club 
station  or  three  fitensed  radio  amateurs). 

When  sending  the  logs,  remember  the 
operator's  name,  QTH,  calls ign,  date  of 
the  contact,  time  (UT(;),  and  transmission 
mode. 

Awards  will  be  sent  free  of  charge  for 
hams  living  in  Portugal,  Madeira,  or 
Azores  Only.  All  the  oLhers,  please  Include 
4  IRCs  for  the  mall  chargea, 

Stations  located  in  Portugal  or  Spain 
ehould  make  a  lotal  score  of  15  points  at 
least  (see  below). 

Stations  in  other  European  countries 
should  make  S  points. 

Stations  from  other  continents;  A  mini- 
mum of  S  points  la  required. 

For  the  SWLs,  same  as  above. 

The  score  is  obtained  according  to  the 


following:  ARQL  cljb  station,  when  active, 
will  give  4  points;  any  ARGL  member  will 
give  2  points,  and  nonmembers  living  In 
the  same  municipality  will  give  1  point. 

Contacts  with  the  same  station  will  not 
be  considered  even  if  In  a  different  band. 

For  any  other  info  or  when  applying, 
send  your  request  to  ARCL  PO  6o?c  148. 
2677  Odivelas  (];odeK,  Portugal, 

REDE  DOS  EMISSORES  PORTUGUESES 

REP  has  presented  its  annual  report,  and 
we  can  pass  on  ttve  following: 

Rules:  Several  attempts  were  made  fof 
dhMiges  of  a  few  matters,  but  they  havent 
reached  arty  success.  The  talks  between  the 
k»cal  administratkm  and  REP  haven't  been 
very  good,  hiowever  REFs  board  of  directoiB 
wont  change  a  si  ngle  wofd  of  the  |>roposai  s 
presented  for  the  ratification  of  tne  rulo^ 

fXie  to  tfie  Increase  ol  the  ejci^nses,  the 
nrtembefship  fee  has  been  increased,  since 
January  of  this  year.  This  decision  was  pner 
sGfitfld  in  the  lasi  Gerwrai  Assembly  hold  In 
January,  and  agreed  to  by  the  meeting  Tfie 
assocLation  has  suffered,  however,  from  de^ 
lay  of  due^payrriefits  t7y  some  members  The 
total  arTKMjnt  due  is  cktse  to  US$1 200. 

Special  atterrtkin  was  given  to  VHF  and 
UHF  repeaters.  Some  of  these  figs.  t>elng 
wofkfidon  ri^t  now,  wilt  t)e  highly  Improved 
tor  first-class  operation  in  the  future.  The 
VHFflJHF  repeater  groups  have  been  work- 
ing on  this  piojee^t  with  great  enthusiasm. 

The  QSL  service  \&  up  dale;  distribution  IS 
handted  as  soon  as  packs  are  received  liom 
the  post  office.  This  is  a  volunteer  basis  job, 
ar«i  merrrtj^s  might  get  tlielr  cards  at  R£Ps 
t\eadquartef5  almost  daily. 

Very  soon  a  General  Assemt>ty  wi  11  be  he  Id, 
aiHJ  among  othm  agenda  items  will  be  an 
election  of  off  leers  More  on  this  later. 

PORTUGUESE  TOP  SCORES 

The  last  news(J  anuary )  tel  Is  us  that  the  po- 
sition ol  Portuguese  hams  in  the  DXCC,  Is  as 
f  oiiow9  fnum  bers  of  countries):  CT 1 FL — 33 1 , 
CT1BH-330,  CT1UE— 324,  (TriRM— 317, 
CT1LIA-310,  CT1XKA— 305.  GT3BMI-265, 
CT2CE— 253,  CT4IB—251,  CT4RH"a23, 
CT4NH-219,  CT2DF^203.  CT2CQ^201, 
andCTlVV-200, 

We  were  also  happy  to  read  that  CT1FL  Is 
the  52nd  ham  who  received  the  ^-Band  WAZI 
A  hard  job  these  days, 

EOP  CONTEST 

A  celebration  of  the  9th  anniversary  of 
the  contest  of  the  EDP  (Electricidade  de 
Portugal— the  state  company  that  super- 
vises and  Supplies  electricity  to  the  whole 
country)  was  held  last  June,  with  the  spe- 
cial call,  CT5EDP.  They  were  active  on  40 
and  BO  meters,  too. 

VISITQRS  IN  USBON 

Once  again  I've  seen  an  old  Mend.  Eber- 
hard  Schuiz  DL2MCM  and  part  of  his  family 
came  to  Portugal  for  thetr  summer  holidays^ 
Ntoe  visit,  but  we  aln^ost  got  in  trouble  with 
ttie  German  beer  that  Eberhai^  brought  to  m& 
as  agift  Tlieslufl  is  reaily  good,  but  in  a  mat- 
ter of  minutes,  wowL  Hi!  Hit 


I 

-1 a.^^H 


A  visitonnUstxtft,  n)efnsf^DL2M€M,  t^ft.  wnf\  Mik9CT4UE  (PrM>TotyCT4lfB 


SWEDEN 

Ru/jeWandleSJM#COP 
S-^5500Nyk¥Bm 

LQSTKAML»CHNSE 

A  recent  Incident  when  a  Swedi^  ham  got 
t^  licerTse  revo4«ed  on  the  spot  for  one  year, 
and  his  hand-held  2m-FM  rig  confiscated. 
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th0 

HAM  STATION 

P.O.  Box  4405 
220  N.  Fulton  Ave. 
Evansville,  IN  47710 

stores  Hours 
MON-FRI  9AM  -  6PM 

•SATSA^^PM 

WARRANTY  SERVICE  CENTER  FOB: 
ICOM.  YAESU,  TEN-TEC 

Terms: 
|Pnces  Do  Not  enclude  Shipping. 

Price  and  Availability  Subject  to 

Change  Without  Notice 

UPS  COD  *2.5o  Per  Package 


m. 

ATU-KXK^upefMmefface 

1110000 

CP-100  D«iuii«  inEerTBCt 

CALL 

C?Am¥\mff 

1S9  95 

m\  Mpvpitcri 

1SI5 

wBn^jmsmwt 

l&OO 

PMItAWQSO 

iSOOi^OO 

P^'t  Pim  Ctf«al» 

«HS 

PK«( 

c*a 

ALKO 

^m  immi  KTpr4fi  -  Sto 

CALi 

MTBNI  VSMUin  iAWini 

ii>^<ia3Gai«tatai 

SKOO 

fipmiGSi^mi»&ut 

9190 

tf<03(j«DIHZ 

3IJ)D 

AF4»5G45eMKZ 

mm 

RS7*S7lfflp 

RSiOA?S-lCAm& 
RSi2A»1?Affip 

RS30M6-20AII1P 
FIS^M  le-ZC  Amp  «fm«ler 
RS3£A£5^Amp 
nS35*fzS36Am[niifnwie^ 
RS50*'37-50Anip 
RSHOM  37-»  Amp 


ZA^IAftthn 

Knrsiiirr 


14900 

5$.Q0 
tt.0O 
99.00 
109.00 
t3a.[]0 
f4|0O 
19900 

zzsoo 

S3BHI00 

tfleo 


RW(4A»t|ib«#lGt 

HF-2vn*0My>iiicii 

21CV5  5-^  !ttAV£  ZM  Vefltcai 
SC-30dO  3fr5T?MHZ  Scannsr  AnL 

37iO-lS4&iOWFDlcl«tDipole 

AT'110  S  Band  Trap  D^e 

AT'^  4  Btfid  Trap  CNxie 

Con  Smldwi  tnd  Aocossones  in  Sif^cii 


PwWtPW'  i 
SvniiCMniLjft 


Tftfi 

49JA 

IISOQ 

5500 

11*5.00 
76.00 
Sfi.00 
CALI 

|4?9% 
325  9& 


ICOM 


ifinr 


QAHCmn 

A745A7U 

A5  S0-10M  VlfUciJ 

Zi^wB  ?M  WkJi  Band 

^30W8Stacli*d2i5'i . 

33-19  6oo™i3£LE2M 
A 1474 

A44^ 

A44S'11 

AangoRKi9ir2U,eM^(50 

CSCAflT^T 

AlM^lffT 

A14»^ 

item 


Cr^  i44.2$0  hlHZ 

CNfiSOe  1  S^ISOUHZ 

CN630  94CM50UH2 

CN7Z06  Sunt  Ai  CN6209  nAar9e  muf 

CS40HFOS  Swidi 

C£201  3  Pbs  SwiKft         


BTSOO 

nm 

271.00 
9900 

79,00 
?1900 

96.Q0 

34jDD 
HJS 

um 
nm 
nm 
Hm 
imm 


IKOO 
8100 

nm 
tin 
ttooo 

13000 
CALL 
6200 
Z300 


mDK 


ML 

vCniRMf  HVllOla  ft  UHXaHB  !0!Uim 

Ha 

HUfTUn 

AH  Affltiiyf  AniifiBM  m  aoeh 

HY'CUUN 

TH7DXS  7f  I  Tribin«f 

EHfilofW  l4  3£LTriti4indir 

OK?  10  30f4e  Mk  Kit- 

Msms  fidf^dffs  in  Siodi 

IflHtSaO'tOUVmal 

ilAvrnveStO-TQUVrteil 

lavQwesio^iDyvvtai 
v2iv3SvV4$Vfiie*fi5aji 


CAIL 

CALL 
M7i.00 

esoo 

CALi 
439,0(} 
IWiDO 

TSdO 

CAii 

CAlt 

CAa 


ICOM! 


Ush- 


^5IWZ 


75f  Tcp  St  ihe  Lift* 
74SGW  Cov 
BS  Fancaaic  N8«  Xcwt 
R71A  ttortd  Om  Rsctwtt 
R7000  SufW  Sciiv^' 
1Z71A  liPi  1 3GH7  Bt$f  ^>^ 
«7lAH7lH  OQ-i^KZ  Ac  Uatt 
Z71A/771N  ZM  A»ii9di 
«n4«0»fZHeM 
37A2aMK?ltobil 


inmoo 

719.00 

CAU 

68JS 

CAU. 


311 9a 

CAii 


Z7Affl7M2U25*t4SW 

3ATMAT2S0^44DHT»  tl 

HTSHRt 

02AT3lfa  HT 

HAT440IIHZHT 
3200  Dudans  Mobile 
Dual  Band  An^nds  in  ^ddt 

SupAf  Nugi  ImofflEKy  qF  Ac^ksotiss  £  Ridc& 

KANmONlCS 


CALi 

m» 

t999S 

31995 
CALi 
CAR 


Km 

Sli'iC  2M  Ci^ukv  Ant 
ZVt^  3M  Circulv  Am 
21ri-lfiLfiX2MAfi( 
4^l8CwC&2 
43S40CX  Circular  Ml 
Many  More  Antenrus  ^n  Stoch 

umei 

NLA  !50/230'4SO  MAG  Uni 

NLA  2my  Dual  Smd  MAG.  um  Am. 


117996 

CAa 

ZZ99S 

CALi 

12000 
10600 

ISO  00 
14195 

CALL 


12241 

12211 

mwm\ 

ftlDJOCM.MlHMii«» 


mm 


mm 

IMfi 


930^6  3^«0W<PM(¥ 
B23A2/30W-Prwnp 

Dl0tONs0/lODW43(M50iyWZ 

NVE 

MB-V4  l^e  Uiiimatf  Tuner 

&MTK 

$T-^TNtv  Supnor  Fm^cto  HT 


444D»f4i»rDiHKUc 


1249  IS 
20<^ 

ioifi 

3tt96 


149995 

CAU. 
9  5600 


ifinr 

TEM-TEC 


Nflw  561  Cwsaif  II 
TitafrVouf  Lasi  Am^ifiif 
Csntury  22  CW  X£*r 
SSSDArgoS) 

2S$t2UHT 

4225  2PM  TiMrKl 


CALL 
CALL 
t34S9§ 
^00 
409IS 
29995 
2411! 

mm 

CALi 


NJ0V330AI19 
HU6V3»Anip 

llt»ri10^'@C!VfAfflp 
HLiaWSSS-iOWAi!^ 
Hi^  43CM4f  MHZ  a^DWAnif 
HI  120U  «)IM4$  HHI 
lO^IOOW  Amp 
HC-i000  2KWTuoBc 

HC  400L  Tunaf  w^ual  H$^\i  Mtr. 
HflA-Z  2  Mir  Gaalet  Prsimp    .  . .  . 
HRA-T  70  CM  G^lst  Pruamp 

wa2 

SP  220  1  »2Z?  UKZ  PA&lt  UIt 
SP-230  18-150    MHZWtflblr 
SP-420  1^^^  UHZ  Pnii  W 
Duri  &ind  aee  Ar4ffr4 

niSADijiiiiFruaSlX>SaOM 
CTiSN  Sar!«  n  x/M  s^  ^iCtan 

DF72S  Uofiif  D^oeiv 

QP^PV  t4ag  tin  Iv  am  Aiwmttt 
t«p  Sntii  Df  AI  sm  A  f^mt 


ICU6 
TSJn 


25995 
10^^96 

3I9JS 

jCB.ift 

119.95 

litis 

|«95 
4US 

CALi 
ri2i)0 
2100 
29  J5 
3J6 

oiii 


Fm9B0  BMOWZ  Sew 

Wmm  tf  Ccirn;  lif  11 1  %w 
FT5I&AG»  C^.  XcHf 
FC757ATAi«)A*Ttfi» 

FTT^IIidttoiiSkidL 
HD-ieaPMlfc 

FT2MIRw?iyfHT  SW 

R?7Dfl  *SW  2M  Motiiie  Ff»e  FTW 

FTZTOO  RH  Dual  Band  Mooile  Free  FT&B 

Vtfy  Largfr  Stocj;  of  Ricftofi  artd  Acce^Qr«& 
Call  tor  Discoufli 


Cfti 

CAii 
t4SSiX) 

CAO, 
17500 
23SJQ 

.nm 
CAa 

CAU 

0.00 
2999$ 

CALL 
CALL 


ROTATORS 

Affilnfit  U'llti 

Aliincp  HD-73 

Dim 

H^CIMS 

Hif(knHn4 

»M5«iT3-X 

MlH^KRSOO 


i  4^96 

CliiltirFnce 
CALL 
Chli 

CAa 
CAa 
isye 

2S60e 
319^91 


ng  ICOM 


S«nd  SASE  for  our  new  & 

used  equlpmertt  list. 


AMEX,  MC,  VISA  &  C.O^D.s  WELCOME- FREIGHT  FOB  EVANSVILLE 


For  Orders  and  Price  Checks  Call  800-523-7731 


Indiana  call  1-812-422-0231 
Service  Dept.  1-812-422-0252 


fi 


When  You  Buy,  Say  73" 
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has  got  INe  Swedish  hani  popufatbn  con- 
cerned. 

The  Incident  tooft  place  at  a  ham  flea  mar' 
tat  flipfBioniathres  from  Tel  evefket  (the  Na- 
tlonif  Swedish  Tefecommunications 
Admin  Isl  ration  -  our  FCQ  wem  tnvHed  to 
ilWivtlteirrr>cit>tbuniit  fcirsofjtilslicatQd  rn9»^ 
auremw^ti  I  rt  the  radio  f  >Qid-  They  also  I  malted 
Mea  maiiiel  viaitora  to  ^et  their  2m  hand- 
heldji  checked  out  for  possible  spurtous 
ennlsskv^s.  etc.  This  was.  so  io  speak,  a  puO 
|{C'relaik>n  event. 

One  tftlkm  ham  handed  over  his  ICOM  2E 
to  one  of  !tie  repfesentattves  trom  Televefl^Qi, 
vwtio  al«o  IS  a  ham  operator.  (The  E  dssig  natoi 
means  tfiat  (he  unit  Is  a  i^efBiofi  for  the  Euro- 
peart  market  and  covers  144-146  UHz.]  1 1  was 


notlcs<f,  however,  that  thia  particular  unit 
waa  modified  to  cover  140  through  150 
MHz— whjch  Is  easy  to  do.  Reasons  for  mak- 
ing Itils  k\nil  of  modirication  could  be,  e.g., 
the  wish  to  cover  Ihe  who^  band  permitted, 
144-140  MHz,  with  a  recfprocal  license  dor- 
Ing  an  upcoming  trip  to  the  USA,  the  wlalt  lo 
listen  OUT  side  the  ham  bands.  Itie  intent  Ion  of 
us-ing  the  unit  togettier  with  a  transverter  for 
432  MHz  in  order  tofiet  prciper  1 1  wiapi.  etc 
On  ttM  spot  Jn  front  of  sQcne  twenty  othef  fel- 
low amateyrs,  th^s  rrKMJlfied  unit  w^  oonf  id- 
eated and  the  owner's  ham  licertae  immedl- 
aiely  revoked  for  one  year. 

An  unfofiunate  incident  ol  this  kind  has 
totn  made  possib^  since  Te^everkef  revised 
tfie  anrnteur-radk)  reyulatkms  in  196^.  Prevh 


ousty.  a  Ikensed  radfo  amateur  cOAjid  pos- 
sess any  kind  of  a  radio  transmitter.  It  was 
also  quite  clear  that  transmitter^  capable  of 
wide  fiequency  coverage  never  should  be 
uaed  outside  tri«  authorized  ham  bands,  and 
used  only  according  to  the  user's  nam  it- 
Oenaeprtvtleges.TliecHanQed  regulation  not 
only  made  transmigtsion  outside  the  ham 
bajnda  illegai  fwtiich  of  course  was  covafed 
already  t>y  tt^  o4d  mgufatiorts),  but  also  the 
po^aess^od  of  a  bansmltter  not  intended  for 
amateur-radio  use  was  n^ade  itieigaJ. 

After  fiard  cffticiam.  and  raalldng  that  tfie 
entire  surplus  market  was  closed  tor  Swed- 
ish hams,  Televerket  Issued  a  statement  thai 
a  surptua  transmllter  has  to  tie  n^odified  to 
cover  only  the  ham  tiands  within  three 


months  from  date  of  purchase.  It  was  also  trv 
formaily  said  that  the  intention  ot  this  new  re- 
strict Ion  was  to  be  abie  lo  prosecute  a 
licensed  ham  operator  legatly  wf^  uses  life- 
ga!  equipment  and  illegal  power  on  ttie  Qtl- 
zensBandiC^ 

Illegal  use  of  the  radto  spectrum  Js  of  trv 
cmasing  concern  to  us  as  f  adb  am  ateurs.  Ws 
are;  of  course,  in  agrsement  with  the  licet^s- 
Ing  auttiority  that  iUeg^  use  hais  to  be  f  cHjgt^ 
against  it  is,  however,  very  unfortunate  af>d 
ol  mudi  concem  to  us  ttiat  the  legsi  mettKKis 
the  autfwdties  tend  to  use  {(^>mpare  the  FCC 
ban  for  2D-M  H2  ampi  H  iers  tn  the  liSA|  may  se- 
verely restrict  what  amateur  radio  standi  for* 
freedom  f ore^cperi  men  ts,  ar>d  explorat  ton  urn 
def  responsibility. 


CUSTOM  COMMUNICATION  CONSOLES 

Personal,  Commercial,  Industrial  &  Governmental  Applications 

Any  shape  8i  size  to  fill  a  corner  or  a  room.  Special  design  features  &  services  are: 

»  Replaceable  front  panel,  for  equipment  changes.  •  Precieelv  cut  front  panel  holes 

by  computerized  equipment.  •  Computer  aided  design  for:  Fioor  plan  ley-out.  Si 

console  design.  «  Design  assistance,  on-site  analysis  &  installation  are  available. 

Constructed  from  plastic  laminated  birch  plywood  &  black  anodized 

aluminum  extrusions. 

Contact;    Larry  Kushner,  WA6BKC/4,  President 

BCS,  Inc.,  5817  SW  21  Street,  HoMywood,  FL  33023   (305)  989-2371 


ENCODERS 

THAT  LIGHT 

An  ulfis  hjgh  quality  Touch- Tone*  Errcoder  lor  atnolute  reMabihty 
and  tunction.  Incandescent  ilHiminattoii  r«  a 
feature  ttiat  makes  ntght  operation  ^a^y. 
*  Cofnpleitty  $e^  conisined  •  Simple  3 
wrrr  connection  *  Relay  or  sotid  stale 
PJl  oulpyt  •  Crystal  controhed  " 
SoundPf  •  Wide  voltage  range  9 -IS 
VD€  *  Wide  temp,  rar^^  -  22*  10 
4-lWF  '  Eaiy  leuet  &  timing  adjuat- 
ment  •  Supplied  with  instruciions, 
aohefnatic,  template  and  hardwart- 
Pf-*     Vm    PP-5-IC      SfST  ADJ    RELAY  £fi7 
f9*iH  %m    PP-S  V  tt  SPST  ADJ   HtlAT  S67 


Mall 

Order 

To: 


^ipo  Communications 

Emphasis  is  on  QuBiiti  £  RBUability 


PP-5-¥    fp-s-v-n 

CALL  OR 

WRITE  FOR 

FH£E  CATALOG 

&  INFOPliUtATlON 

GUtDE. 


P.O.  Box  343S 
Hollywood,  California  9007B 
213/852-1515 


NEMAL  ELECTRONICS 


U^i 


COAXIAL  CABLE  SALE 


^^o^*' 

^.->^^ 


>!. 


u 


RG8U  20  ti ,  PL  259ea  end 
RGJ14U  dbl  sitvef  snmid.Mohm 


S4.9S 

Sl.£SftL 


Grounding  iiFip,  h«ayy  duty  tut>ular  braid 


"^^^^ 


POLYETHVLENE  DtELECTniO 

ftG59AJ  mil  ^pec  96%  shield , __. i4c/ft 

RG?TJ  noftcontammating  M*/,  sheild  mil  spec  36i^ 
RGi7*fUmiispec  96'/s  shDCld  10«/H- 

RG T 'fU  96*'t  shield.  75K>hm miJ  spec  2S«;ll 

RGftU96%  shield, mi* spec.      $29.9SnM  ft.  or  3l*m. 
RG6A/U  douDJe  shmld.  75-onm  25c/l1. 

RG58AU  5tfanded  mii  spec  l2</ii 

RGS8  m  1 1  spec  96  %  sh  leid .  iMiU 

LOW  LOSS  FOAM  DIELECTRIC 

RG8X95*v,  shield.., S14.9S/10O  ft  er  17«/tt 

RG5&/U  70%  copper  braid ,„„. .,„„ &*/ft, 

RGflU  B0%  shield 18e^lt. 

RGSeu  80%  sfiiefd ....._, ,,.-  07*/ft. 

RGS8U  95%  shield  KWfl 

RG59U  100%  foil  shield,  TV  type , ...I0*m. 

RGBU 97%  shield  11  ga.^eqyiv  Belden8214>       31«^fl. 

Heavy  Duty  flotof  Cable  216  ga,  6-18  ga 36e/a 

Rotor  CaDie  B  con  2  16  ga.  6  22  ga.,, ,.„„ 19t/lt. 


3/1 S  in.  tinned  coppar 
3/fi  m.  tinned  copper 


CONNECTORS  MADE  m  USA 

A  m  phenot  PI  259 . 

PL'259  TefioftfStfvef 

PL-259  pu5h-on  adapier  shell 

PL-259ftS0  239  

Doybie  MaleCunnecio*   -  ---     „....,..  

PL-25B  Double  Femaie  Connector 

t  It  patch  cord  wiRCA  type  pluf  s  each  end. 

HeduceiUG'l7Sof  176 .,^.^ 

UG  255  f  PL  259 10  BNCS 
Elbow  (M359J 

F59A  (TV  Type} . 

UG  21 D/U  Amphenol  Type  N  Male  lor  RGB 

BNCUGeeC^U.  male   ...,...„,. ..„.„  ._ 

3n6  rnchMii^e  Plug  for CoiHns  etc 

UG273  BNC  tc3  PL2S9 


10cm. 


79« 

,  *1.59 
.10/13  S9 

lo/ss.ea 

..      SI. 79 

..^SI.OO 
.10(11.99 
,..     S2.95 

SI. 79 
.10/S2.1S 

S3-P0 
,.     S1.2S 

SI. 25 
. . ,  $3.00 


FREE  CATALOG 
COD  add  $200— FLA.  Ras,  add  5%  Selee  Tax 


Orders  K^m^et  S30,00  add  $2.00 

Connectors— Shipping  10%  add'i,  $3,00  minimum 
Cable— Shipping  $3.00  p«r  100  ft 
12240  NE  14th  Ave,,  Dept.    73  ,  No.  Miami,  FL  331B1     Call  (305)  693^3924 
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MIIUON  TUBES    i^ 


Includes  all  current,  ob- 
solete, antique,  hard-lo-find 
receivmg,  transmittina,  indus- 
trial, radio/TV  types  LOWEST 
PRICE$.  Maior  brands  in  slock. 
Unity  Electronics  DepLS 
P.O.  B03£213.  Elizabeth,  N.J.  Q72D6 


SYNTHESIZED 

SIGNAL  GENERATOR 


MADE  IN 
USA 


MODEL 

SGlOOF 

S429.95 

dalivafvd 


•  Co^iefs  100  MHz  to  139-999  MHz  tn  1  %fiz  steps  wilh 
thumtruvheel  d^a3  •  Accuracy  +/-  1  pan  per  10  mil- 
tlon-at  all  ffe<qu«nctes  *  Internal  FM  adjustable  from 
0  !o  100  KHz  at  a  1  kHz  rate  *  Eniefnai  FM  mpul  ac 
cepts  ton&s  or  voice  •  Spurs  and  not^e  ai  tea*i  60  d6 
t}«lQ«  earner  *  Output  adjustable  tfom  &500  mV  at 
50  Ohms  •  Operates  on  ^2  Vdc  $  Vt  Amp  •  Available 
tdr  immediate  delivery  *  S429.95  delivered  *  Add-on 
accessories  avaiiai>ie  to  extend  freq  rafige.  add  infi- 
nite resolution.  AM,  and  a  precision  120  dB  attenua- 
\ot  *  Call  or  write  fof  details  •  Phone  in  youf  order  as 
fast  COD  sh^iMnent 

VANGUARD  LABS 

19fr23  Jamaica  Ave..  Mollis,  NY  11422 
Phone:  (719)  4e&^2720  Mon  -Tliyfs. 


MULTI-BAND  SLOPERS' 


|Oi^    iti^qltbAna  SlO-^lGNAL  reporlil    Auiovnihc  btndtwifuhipia'  'Mry  I 
law  SWA  -Can  t«*d  •  ihm   uatrof  -  ComftMII  ■     FliLLT  *IISEM[aLf  P 
lo  irout  ip«e.lll«d 't4nl«f  lr«4u«rtcy«KtilwKl    *  £«rr  ^0  inftilii  ^  V«f  v  I 
Id-B  orafU*  ■' Cdmplald-  ln$li<uclhDnl 'Vour  e«f  iQnal  cl^vCh  »ee«pl44  [ 


4  HAr«>  StOPEfl     iAO  «a.  40  30,  or  lUm  so  it  lorm  %  4*  ppd 

J      ^  -  tt^O.IQ.  40M  CO  II     »  14} 

1     '-         "       -wyvM  MIt    *'  1  IS  " 

)     *>        HD-TIUP  Otf^OLE  -  160.  Mu  40III  lUltlnnv  17)- 

}    «      -     *-        -        M  *m*  isiL  -  I  ss  ■■ 

iMMr  C  m.  40.  ?C.  ISM  vlttDul  liii!^ 


KNP  aA$E  iiCM  comgieu 


W9INM    ANTiNNAS  7tl3»4>4i4 

aox  3^1-s    fwr.  CROSPECr  il  «eo3fr 


Cnysiai 
T  Ft  Hens 

IMPROVE  YDUfl  FT-gSQ! 

Fof  «ui>er-«t&i:ifvity  replace  fout  stock  hun  whti  j  maicti- 
td  pAir  ol  gen  Li  I ne  a-pole  Fom  TaniQ^  un^ls  Ail  CrctpHn  easily 

ixcep!  neplacem^nr  lor  CLt ramie.  Compieit  msirusiidns. 

SUPERIQR  FT-tSO  FILTFH  REPLACEMENTS 

2.1KHz(SSe)subf0f  XF-fl.9rtSM    ...     $60  Ha. 

Z  \KHi  (SS6)  sub  tor  CFM-45SJ 1  cefamic  $100  ea. 

2SQ  or  SOOH;  {CWj  sub  tor  XF'8,9HC  £  60,  ea. 

5D0Hz(CW]SLJtilorXF455 JI^CN  £  75  81. 

DISCOUNT:  10%  Dif  any   2  or  rnqie  d  above. 

SHifimG:  i3  US,  $5  Air  (US  ^  Gonadal  SW  Bbwwffere 

OrHer  by  msit  or  photie  •  ViSA/MC  or  COD  sccepfA<i 

Ask  Abimi  Our  Rftsn  For  AlJrt^f  Offter  %s 

FOX'TANaO  Corp. 

Box  15944S,  W.Palm  Bch,  FL  33416 
Telephone:  (305)  683-9587 


ELECTRONICS      The  new  name 
to  look  for  in  Amateur  gear  and  the  name  to  watch  for  innovation. 


RF  Power  Amplifiers 


QiAiF«t  RX 

Pratt  mp 


Power  Supplies 


EP  3030  List  t2Qd.0O 


tilt 

ej4-^230D 

B^^'Smo 

1     &i1-730O 

FroQuency  Rang^ 

\4A-t4eMHi 

^44-V4aMHz 

430-450  MH2 

Modes                            [ 

AflMocie 
(FMSSBCWl 

An  Mode 

(FM  sse  om 

AJ!  Moc^ 
(FMSSBCW) 

fnpytPdwer 

1W-3W 

tW-3W 

3W 

Output  Powef 

30W 

50W 

30W 

Powef  ScHJf  ce 

DC13.eV/4.5A 

DCl3.8VnOA 

DC13.SV/7A 

'  RX-PRE-AMP  (About) 

lOdB 

I0d8 

l5dB 

Input  ^  Output 
Impedance 

50Q 

500 

500 

(W>:Hxdj 

ai*x1.6'^K6.&- 

3  e*x  1.6 -it  8,5* 

3.6-x1.6'x7.7S* 

N W  {About  g) 

laoz. 

34  oz. 

23.5  oi. 

EP<08O  Ust  seg.oa 


Ovipvl  voiiAoa 


Ojtput  Cyrf*fl| 


Rkpptt  Vollaw 


DtffW<Hofta?eWKH) 


W»lghl 


1P^» 


■TTPW5 


IMMfl  T«o  M#l^ii> 


"Eprssr 


A««v4  fOV  15V  ac- 
(Wtth  VoltAO*  Ad|u«t4t 
Off  F9mt  i4dfl| 


Syitam  shuts  down  \n 
t«c»flg  of  3qafnfi6 


"nnBi 


■9' 


Abewt  fov  tsv  DC 

on  f9v  thdmi 


S  ^  DC  iCcnHniKHHl 
a.M  DC  (Mam.) 


Lrnd*^  3gmv  fp-j^  <fi#twf) 


vjp 


AuTDmallc  Currsnl  Llifiitlnfl 
Syftlem  Hhuladown  In 


i'  k4Vi'4' 

A%  fbl 


A4XMf  10V  15V  DC 
^Hh  Voftso*  Ad|u*tSff 
on  mat  midm 


SOA  O  C  tCotlirHJOunl 


Und^f  JQinV  |P  P}  jWstwfl 


1.300VAfflsM 


AulomslJc  Cvrrtnt  LkmlKnQ 
Syslsm  BhuU  down  tn 


TTTCi 


many  athtrs  from  6-55  Ainps 


Watch  for  the  introduction  of  our  new  2  meter  hand  held  a 


vBtfabfe  soonf  Contact  your  nearest  dealer  or  call  A  finco  direct 


Alineo  Electronics  Corp.  P.O.  Box  700Q7  Reno,  NV  89570  (702)  359*1414 


I 


II 


I 


The  RF  Wattmeter  Model  8100D-A  from  Coaxial  Dynamics.  Inc. 
does  more  than  pravide  aecurate  rf  measurements.  Testing  of 
transmission  lines,  antennas,  connectors,  filters  and  related 
components  can  reveal  unknown  problems  and  attire 
optimum  equipment  perfomtance. 

The  81000-AK  Wattkn  features  this  easy-to^read  RF 
Wattmeter  (pictured  here),  with  its  optional  carrying  case  and 

an  array  of  etemente  and 
accessuri^.  Cosmi 
Dynamics  elfflients  can  be 
purchased  separataty  for 
use  in  other  manufac- 
turer's  Wattmeters.  For 
more  information  on  the 
8lOaD-A  Wattmeter  or  any 
of  the  complete  tine  of 
Coaxial  Dynamics  RF 
products  and  OEM  com- 
ponents please  contact 
Comial  Dynamics,  Inc. 


\ 


T«*ITE 


C  J 


SPECrAL  ELEMENTS 

AVAILABLE  FOR 

CELLULAR  RADIO 


COAXIAL 
DYNAMICS,  INC. 

IS2I0  rndtistnaJ  Pirtniay.  aevifaiid,  OH  4413§  •  (2tE)  217-2233 
Out£l($e  ONa,  WATS:  (QOO)  Cwfal.  TDti:  900^30 
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DEALER 
DIRECTORY 


Culvef  aty  CA 

Jun's  Electronics,  3B19  Scpulveda  Blvd., 
CulvCT  aty  CA  90230,  390^003,  Tratfcs 
4ft3-lSee  San  Diegp,  827-5732  (Reno  NV). 


Preston  ID 

Ross  WB7BYZ  has  the  kr^est  stock  of  am- 
ateur gear  in  the  Intermountain  West  and 
the  best  pric^.  Call  me  for  all  your  ham 
nieiecls.  Ro^  Dutribudng^  78  $a.  State^ 
Preston  ID  S32fi3,  1*52^0830. 


Fontana  CA 

QsAiplete  lines  I  COM.  DenTroti,  Ten- 
TeCi  Mirage^  Cubic,  LiuiarT  over  4000 
electronic  products  For  hobbyist,  techni- 
cJau^  experimenter.  Also  CB  radio,  land- 
mobile,  FoELtanj  Electronics,  8f»26  Sierra 
Ave..  FonljiJia  CA  92335,  822-7710. 


San  Jose  CA 

Bay  area'^s  »eweat  amateur  radio  store. 
New  &  used  amateur  radio  i^es^  &  ser- 
vice. We  feature  Kenwood^  ICOM, 
Ajsden.  Yofisu^  Ten-Tec,  Santec  fif  many 
more.  Shaver  Radio,  Jnc.>  1775 A  Sh  Win- 
chester Blvd.,  Campbell  CA  954)08^ 
370-«665, 


Liltieton  MA 

The  reliable  ham  itore  serving  NE.  Full 
line  of  ICOM  &  Kenwood.  Yaesu  HTs, 
Drake,  Daiwa,  Bi^W  accessories.  Curtis 
3?  Trac  keyers.  Lar^n,  Hustler,  Tdeii 
Hy-C«n  products.  Mirage  amps,,  Astron 
P.S.,  Alpha  Delta  prctectors,  AKRL  k 
Kantronics  in^ruction  aids.  Whistkr 
radar  detectors.  Full  line  oF  coax  flttlngis. 
TEL — COM  Ele<:triinic  Commuiiica- 
tioEK,  675  Great  Hd.  (Ht  tl9),  Littletran 
UA  Ol'ifiO,  4fi«-34(Kl/3a40* 


New  Castle  DE 

Factory  Authorized  Dealer)  Yaesu, 
ICOM,  Ten-Tec,  KDK,  Kenwood,  AEA, 
KantronitH,  Santec.  Full  line  of  atcces- 
$orie£.  Nq  sales  tax  in  Ddaware,  One  mile 
off  J-95-  iMftware  Amateur  Supply^  71 
M«aj(k>w  Road,  New  Castle  DE  19720, 
32S-7728. 


DerryNH 

Serving  the  ham  oommuiiity  with  new 
iSftd  used  equipment.  We  stocli:  and  ser- 
vice [Host  major  lines:  AEA,  Astron^ 
B&W,  Cushcraft,  Encomni,  Hy-Cain^ 
Hustler,  IGOM,  Kenwood,  KLM,  Lar^ 
sen  J  Mirage^  Mo^ey;  boqks^,  rotors,  cable 
and  connectors.  Business  hours  10-7 
Monday  through  Thursday,  and  10-S 
Friday  and  Saturday.  Hivend^ll  FJec- 
tnofiira,  S  Londonderry  Road^  Deny  NH 
0303S|  434-^371. 


DEALERS 

Your  company  name  and  message  can 
contain  up  to  25  words  for  bs  little  as  $150 
yearly  (prepaid),  or  $15  per  month  (pre* 
paid  quarterly).  No  mentioi^  of  mall- 
order  business  or  area  code  permitted. 
Directory  text  and  payment  must  reach  us 
60  days  in  advance  of  publication.  For  ex- 
ample, advertising  for  the  February  '86 
issue  must  be  in  our  hands  by  December 
1st.  Mail  to  73  Magazine^  Peterborough 
NH  03458.  ATTNs  Nancy  Ciampa, 


ROPAGATION 


Jim  Gray  W1XU 
73  Staff 
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Onty  the  genuine  lid  $  these  trademarks 


U.S.  PatenJi  43498?S, 


They  are  your  assurance  of  quBiity 
and  performance 


is  Factory  Pre-Tuning  Goad? 
No— It  Just  0&e$  Mot  Work  I 

Every  HF  mobile  installation  haa  its 
own  characteristicSj  and  the  antenna 
must  be  tuned  to  fit  them.  Only  the 
Spider'''^''  Antenna  with  its  patented 
tuning  s/eeFes  can  be  tailored  by  the 
user  to  fit  his  own  requirements.  If  the 
antenna  is  later  moved  to  a  different 
installation,  the  Spider^"  can  always  be 
re-tuned  as  needed. 

Beware  of  Cheap  imitations! 


r/te  n/lost  Con¥enier9t 
Anter^r^a  for 
Motile  Work 

No  more  stopping  to 
change  coils.  Once 
the  Spider^"  Antenna  ^ 
is  tuned  for  10,  15, 
20  and  40  (or  75) 
meters,  just  switch 
your  transceiver  from  ^^ 
band  to  band — ^the 
antenna  will  follow  ^ 
by  itself. 


We  Hiive  No  P««l«rs— Order  Direct 


MULTI-BAND  ANTENNAS 

7131  aWENSMOUTH  AVENUE,  SUITE  3«3C 
CANOGA  PARK,  CALtr.,  !»I303 
TELEPHONE:    tai8}  341-54fiD 


Bring 

things 

down 

to 

your 

level  I 


With  The  H  AZER  Engineered 
for  Rohn  20  &  25  Towers 

Antennas  and  rolator  mount  on  HAZER.  compfete 
system  trams  tower  in  verticai  upright  position  Safely 
lock  system  operates  while  raisi^ng  or  loweri  ng  Never 
can  fati  Easy  to  instali  and  operate. 

COfTipieie  kit  for  SO'  or  less  tower  includes  wir^ch, 
cabie,  hardware  and  instruct  tons. 

Hazer  2  -  Haavy  duty  alum   1 2  sq.  It  load  $297.€0  ppd. 

Hazer  3  -  Slaridafcl  atum  a  sq.  ft  load  $213.00  ppd. 

Haser  4  -  Heavy  gaiv  steel  16  sq  ft  \o^(i  S278.00  ppd. 

BaH  Thrust  bearing  TB-2S  for  any  of  abcrt/i:  $42.50  ppd. 

Martin  also  mtgs.  aiyminLim  towers  specifically 
engineered  for  use  wilh  the  HAZER.  Two  sizes -M-1 3 
(13"  wide)  and  M-IB  (16  wide)  Limtted  supply  of 
factory  closer uts  of  M-1 3S  tower  sectiorisat  25%  disc. 
9/1 S/ as  thru  10/15/35  Order  now = 

GLEN  MARTIN  ENGINEERING  INC 
P.O.  BOX  7  253 

eoQnvlMe,  Mo.  65233 
81&-882-2734 


NEW  24  Fuge 
Buyer's  Guide 
With  Guaranteed 
Lowest  Prices 

•Explains  all  about  FREE  100 
channel  Satellite  TV  and  how 
to  shop  for  an  earth  station! 

•Lists  GUARANTEED 
LOWEST  PRICES.. -we  will 
not  be  undersold^  save  30-50% 
over  local  dealer  prices! 

•  Tells  how  to  easily  and  quickly 
Install-Your-Own  earth  station 
and  save  $400  or  more! 

•Shows  how  to  demonstrate  and 
sell  earth  stations  from  your 
home  and  earn  extra  money! 

unlden 


fOUnuHUMM 


The  new  S ATM  AN  Buyer's  Guidt  is  a  n^assity  for  any 
prospective  or  current  earth  station  awner  who  wants  to 
save  big  money  on  name  brand  satellite  prpducts  and 
alio  earn  sorjie  extra  money.  Buy  direct,  Do-lE- 
Yourself,  and  save  vs^lth  S  ATM  AN-  Toll  free  order!  rtg, 
no  sales  tax  (IL  only),  major  L-redit  cards  accepted,  huge 
in~^tock  tnveotones  available,  and  fasi  UPS  shipping 
anywhere  in  U.S.  Check  with  S  ATM  AN  before  you 
biiy...H'e  wiH  not  bf  urtdersotdS  Call  now  Tor  your  free 
24  page  SAT  MAN  Buyer's  Guide. 

l-8aa-4-SATMAN 

I-309'692'9532  Illinois 


SATMAN 


H97H   UfLDDY 


•        PEOHIA.  ILG1£'14 

m    clip  and  save 


VBDO-d'S^TMAN 


--.J 


it 
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What  To 
L<H>k  For  In  A 
Phone  P^tch 

The  best  way  to  decide 
IV hat  patch  is  right  for  you 
Is  to  Ursi  decide  what  a 
patch  shouki  do,  A  patch 
should: 

*  Give  complete  control  to 
the  mobile,  allowing  Kill 
break  in  operation. 

•  No4  interfere  with  the 
normal  operation  of  your 
base  station.  It  should 
not  require  ^u  to  con- 
nect and  disconnect  cab- 
les (oT  flip  switch  esf) 
every  time  you  wish  to 
use  yuuT  radio  as  a  nor- 
mal base  station, 

•  Not  depend  on  volume  or 
squelch  settings  of  your 
radio.  It  should  work  the 
same  regardless  of  what 
you  do  with  these  con- 
trols, 

■  You  should  be  able  to 
hear  your  base  station 
speaker  with  the  patch 
installed.  Remember,  you 
have  a  base  station  be- 
cause there  are  mobiles. 
ONE  OF  THEM  MIGHT 
NEED  HELP. 

*  The  patch  should  have 
standard  features  at 
no  extra  cost.  Th^ 
should  include  program- 
mable toll  restrict  (dip 
switches)*  tone  or  rotary 
dialing,  programmable 
patch  and  activity 
timers,  and  front  panel 
indicators  of  channel  and 
patch  status. 

ONLY  SMART  PATCM 
HAS  ALL  Of  THE 
ABOVE. 

Now  Mobile 
Operators  Can 
Enjoy  An 
Affordable 
Personal  Phone 
Patch.  .  . 


an    expensive 


•  Without 
repeater. 

•  Using  any  FM  trancelwer 
as  a  base  station. 

•  The  secret  is  a  SIMPLEX 
atjtopatch.  The  SMART 
PATCH. 

SMART  PATCH 

Is  Easy  To  Install 

To  install  SMART  PATCH, 
connect  the  multicolored 
computer  style  ribbon  cable 
to  mic  audio,  receiver 
discriminator,  PTT,  and 
power.  A  modular  phone 
cord  is  provided  for  con- 
nection to  your  phone  sys- 
tem,  Sound  simple?   .  . . 

msJ 


impiex 
Autopatch,  there's  no  waiting 

for  VOX  circuits  to  drop. 
Simply  key  your  transmitter 

to  take  control. 


SMART  PATCH  is  all  you  need  fo  him  your  base  station  into  a  per- 
sonal autopatch,  SMART  PATCH  uses  the  only  operating  system 
that  gives  the  mohile  complete  control.  Full  break^n  capability  al- 
lows the  mobile  user  to  actually  mtemipl  the  telephone  party. 
SMART  PATCH  does  not  inteTfere  with  the  normal  use  of  your  base 
station.  SMART  PATCH  works  well  with  any  FM  tjansceiver  and  pro- 
vides switch  selectable  tone  or  rotary  dialing,  toll  restrict 
programmable  control  codes,  CW  ID  and  much  more. 

To  Take  CONTROL  with  Smart  Patch 
-  Call  800-327-9956  Ext.  101  today. 


jCp    j« 


wtoum-^ 


.-CCID 


— ** y-gi^-? 


How  To  Use 
SMART  PATCH 

Placing  a  caU  is  simple. 
Send  your  access  code 
from  your  mobik  (exam- 
ple: *"73).  This  brings  up 
the  Patch  aiKJ  ycHi  will 
hear  dial  lone  transmitted 
from  your  base  station. 
Since  SMART  PATCH  is 
checking  about  oFKie  pef 
second  to  see  if  you  want 
to  dial,  all  you  have  to  do 
is  key  your  transmittei; 
then  dial  the  phone  num- 
ber. You  will  now  hear 
the  phone  ring  and  some- 
one answer.  Since  the  en- 
hanced control  system  of 
SMjWT  patch  i^  con- 
stantly checking  lo  see  if 
you  wish  to  talk,  you  need 
to  simply  key  your  trans- 
mitter and  then  talk. 
That's  right,  you  simply 
key  your  transmitter  to 
interrupt  the  phone  Ime. 
The  base  siatk>n  auto- 
matically slops  transmit- 
ting after  you  key  your 
mic.  SMART  PATCH  does 
not  require  any  ^>ecia] 
tone  equipment  to  control 
your  base  station.  It  sam- 
ples veiy  high  frequency 
noise  present  at  your 
receivvrs  discriminator  to 
determine  if  a  mobile  is 
present.  No  words  or  sylla- 
bles are  ever  lost. 


SMART  PATCH 
Is  AU  You  Need 
To  Autoinatically 
Patch  Your  Base 
Station  To  Your 
Phone  Line* 

Use  SMART  PATCH  for: 

■  Mobile  (or  remote  base) 

to  phone  line  iia  Simplex 
base,  (see  fig  1.) 

■  Mobile  to  Mobile  via  m* 
terconnected  base  sta* 
tkms  for  extended  range, 
(««e  fig.  2.) 

*  lelephone  line  to  mobile 
(or  remote  base)* 

•  SMART  PATCH  us^ 
SIMPLEX  BASE  SIA* 
TION  EQUIPMENT.  Use 
your  ordinary  base  sta- 
tion. SMART  PATCH 
does  this  withuul  inter- 
fering with  the  normal 
use  of  your  radio « 


WARRANTY? 

YES,  180  days  of  warran- 
ty protection.  You  simply 
can't  go  wrong. 
An  FCC  type  accepted 
coupler  is  available  for 
SMART  PATCH. 


Communications  Electronics  Specialties,  Inc. 

PO   Box  2930.  Winter  Park,  Fbrida  32790 

Telephone:  (305)  645-0474       Or  call  toll-free  (8M)S27^ 


i-  J.    > 


■TV 


yUg^ 


'''.>■ 


■^ 


VAlfSaU       FT-757C3X 


Celebrate  your  buying  decis 
Mth  the  money  yoirve  saved 


Vilien  it  conies  to  getting 
maximum  HF  performance 
for  wiir  dollar,  ihe  choice  is  clear. 
Yaesus  FF757GX. 

Nowhere  else  will  you  rmd 
so  many  HF  features  packed  into  one 
compact,  mobile-ready  package.  At  a 
price  tliats  got  the  competition 


For  starters,  each  757 
includes  an  electronic  keyer.  600 -Hz 
OX'  filter.  AM  and  FM  modes.  AF 

speech  processor.  And  a  25-kHz 
marker  generator.  All  at  no  extra 
charge. 

And  working  the  DX  hius 
never  been  easier  with  dual  VPOs, 
single-button  \TO/memor\"  swap  for 
split-frequenc)'  operation,  eight 


memories,  and  push-button  quick 
memon'  and  band  scan. 

The  757  also  lets  you  listen 
from  500  kHz  to  50  MHz  ultli  its 
high-performance  general  coverage 
receiver.  The  transmitter  covers  160 
through  10  meters,  including  die 
newW'ARC  b;uids.  widi  100  w^tts  out- 
put on  sideband.  FM  and  CVt; 

CVi'  bufe  will  enjoy  die 
delights  of  full  QSK  operation.  Plus 
the  massii'e  healsink  and  duct- Bow 
cooling  system  allow  continuous 
RTTY  operation  for  up  to  30  minutes. 
Use  the  FP-757HD  heavy- dut\'  power 
supply  option  for  continuous- duty 
applications. 

And  of  course,  there's  the 
757  s  highly  attractive  price.  It's  the 


perfect  way  to  gel  all  the  HF  jierfor- 
mance  you  desire,  with  money  left 
over  to  apply  toward  other  ham  gear, 
llrhaps  a  power  supply  for  base  sta- 
tion use.  An  antenna  or  antenna 
tuner.  Or  whatever  else  makes  TOur 
openiiion  complete. 

So  ask  vour  dealer  tt)da\ 
about  Yaesus  FI757GX  The  most 
celebrated  HF  price/performer  on 
the  ait 


Yaem  FJecfronks  Corporation 
6831  \MtbaU  Wy,  Paramount 
a  90723  (213)633-4007 
Yaem  Cincimiati  Service  Center 
9070  Gold  Park  Drive.  Hamilion 
OH  ^5011(513)87^^3100 


Pric^  &nd  speciftcaihns  itubfeci  to  change  ui^Hmf  nntfce  Omk^t  your  Ixt^u  d&Uer  warding  MARS  opemiion 


...pacesetter in  Amateur  radio 


The  SmaUest  HT! 


TH-21AT/31AT/41AT 

Kenwood's  advanced  technology  brings  you  a  new  standard 
In  pocket /handheld  transceivers! 

•  High  or  low  power. 

Choose  1  watt  high- 
enough  to  "hit'^  most  local 
repeaters;  or  a  battery- 
saving  150  mWlow. 

•  Pocket  portability! 
Kenwood*s  TH-series  HTs 
pack  convenient,  reliable 
performance  in  a  package 
so  small,  it  slips  into  your 
shirt  pocket!  It  measures 
only  57  (2.24)  Wx120 
(4J2)  H  X  28  (M)  D  mm 
(inch)  and  weighs  260  g 
(.57  lb)  with  batteries? 

•  Expanded  frequency 
coverage  (TH*21AT/A). 

Covers  141.000-150,995 
MHz  in  5  kHz  steps, 
includes  certain  MARS  and 
CAP  frequencies. 
TH-31AT/A:  220.000- 
224.995  MHz  in  5  kHz  steps 
TH-41AT/A: 
440.000- 
449,995  MHz 

in  5  kHz  steps 


•  Repeater  offset  switch. 
TH -21  AT/A:  ±600  kHz, 
simplex. 
TH-31AT/A:-1.6MHz. 

reverse,  simplex. 
TH-41AT/A:±5MHz, 

simplex- 
^  Standard  accessories: 

Rubber  flex  antenna, 
earphone,  wall  charger, 
1 80  mAH  NiCd  battery 
pack,  wrist  strap. 

•  Quick  change,  locking  battery  case. 
The  rechargeable  battery  case  snaps  securely 
into  place.  Optional  battery  cases  and  adapters 
are  available. 

•  Rugged,  high  impact  molded  case. 

The  high  impact  case  is  scuff  resistant,  to  retain 

its  attractive  styling,  even  with  hard  use. 
See  your  authorized  Kenwood  dealer  and  take 
home  a  pocketful  of  performance  today! 


NEW  B>6  Charaer! 
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•  Easy-to-operate,  functional  design. 

Three  digit  thumbwheel  frequency 
selection  and  handy  top-mounted 
controls  increase  operating  ease. 


tHj 


TH' 2tATBtid  TH -31  AT shuwri  Standard  ver^ons  TH-2^Af3tAi4 tA  without  DTMF  pad  &iso  avaiistfe 

Specitic^rm^s  antf  pnces  are  stitJ/ecl  fO  change  without  notice  orobiigation 

Compiete  service  manua/s  are  ava^iabfe  for  ait  Trio  Kenwood  transceivefs  and  most  accessories 


Optional  acc^sories: 

•  HMC-1  headset  with  VOX 

•  SMC-30  speaker  microphone 

•  PB-21  NiCd  180  mAH  battery 

•  PB'21H  NiCd  SOO  mAH  battery 

•  DC '21  DC -DC  converter  for  mobile  use 

•  BT-2  manganese/alkaline  battery  case 
«  EB-2  external  C  manganese/alkahne 

battery  case 

•  SC-8  soft  case  forTH-2tA/31A/41A 

•  SC*8T  soft  case  forTH'21  AT/31AT/41  AT 

•  TU-6  programmable  sub-tone  unit 

•  AJ-3  Ifiread-toc  to  BNC  female  adapter 

•  BC-6  2'pack  quick  charger 

More  information  on  theTH-series  HTs 
is  available  from  authorized  dealers. 

KENWOOD 

TRIO-KENWOOD  COMMUNICATIONS 
nn  West  Warnut  Street 
Complon,  Californm  90220 


